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ALASKA AND ITS BESOTJBCES. 

To one whose attention has never been called to the 
fact, it seems rather surprising that San Francisco is 
on the meridian that divides the possessions of the 
United States into equal parts. The Alaskan archi- 
pelago extends as far to the west of San Francisco as 
Maine is east of it. We are furthermore not apt to 
realize that the coast line of Alaska exceeds that of 
the United States, and that its territory is equal in ex- 
tent to the portion of the United States east of the 
Mississippi River. Its islands are some 1,100 in num- 
ber, and its scenery is as grand and rugged, with its 
abrupt headlands, its gigantic ravines, its snow covered 
mountains and glaciers, and enormous rivers, as any on 
this continent. It has a population of about 32,000, 
only 3,000 of whom are whites. 

The few towns that are to be found are scattered 
along the coast, and are principally trading and fishing 
stations. The most important is Sitka, formerly the 
seat of the Russian governor, and at that time called 
New Archangel. It has a population of about 1,500, 
and is the headquarters of the United States authori- 
ties. It has fortifications, magazines, and a magnetic 
observatory, and has a Greek church and bishop. It 
also boasts of a training school for Indian children, an 



illustration of which is 
given herewith. The influ- 
ences of civilization have 
wrought a great change in 
the natives, who were for- 
merly very turbulent and 
savage. The Indian school 
is well attended, and the 
effects of education and the 
missionary have already 
been felt. The Greek 
church, which we have re- 
produced with its dome 
and graceful minaret, is 
the most foreign feature of 
the town, and is in fact the 
only edifice that has any 
claim to being an architec- 
tural production. 

The Russian blockhouse, 
which is also illustrated, 
was formerly garrisoned 
with a Russian force, but 
it is now abandoned. On 
a rocky point near Sitka is 





GROUP OF ALASKAN NATIVES. 



A NATIVE CHIEF. 



THE GREEK CHURCH AT SITKA. 



situated the castle, which, in spite of its rugged 
walls and severe aspect, possesses its secrets and 
its romance. It was formerly the abode of a Rus- 
sian princess who held sway in the Territory, and 
who was murdered in her own home in the midst 
of gay revels by a jealous admirer. 

A portrait is reproduced of Kitch Konk, a native 
chief, in full dancing costume. His mantle is bril- 
liantly colored, while in his hand he carries a rat- 
tle. A group of Alaskan ladies is also given. 
They are not in their war paint and best linen, 
but in their every-day clothes ; while their faces 
are simply daubed with a mixture of spruce gum, 
grease, and lampblack, put on, it is said, to pre- 
serve the complexion. 

One of the most curious practices of the natives 
is their method of disposing of the dead. The 
bodies of the departed are cremated and deposited 
in log houses, which are surmounted by some 
carved object in wood, which is supposed to guard 
the ashes of the deceased whose bones lie beneath. 
One might mistake the creature in theaceouipany- 
(Continued fin page 342.) 
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GENERAL VIEW OF SITKA, PRINCIPAL TOWN OF ALASKA, 
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THE NEW STEAMSHIP AUGUSTA VICTORIA. 

The-new ( Augusta Victoria, of the Hamburg- American 
steam packet line, reached this port on May 19 on her 
first trip, making very fast time. From Southampton 
to Sandy Hook her time was 7 days 2 hours and 30 min- 
utes. This is equal to 6 days 8 hours and 30 minutes 
from Fastnet. The longest day's run was made on 
May 17—464 knots. The Cunard steamer Etruria left 
Queenstown a day later and arrived at the bar of New 
York harbor several hours behind the Augusta Victoria. 
On account of the greater distance traveled, the new 
ship went about as fast as the famous Cunarder. 

The Augusta Victoria is a steel ship and was built at 
Stettin, Germany, by the Vulcan Shipbuilding Com- 
pany. She is 460 feet long, 56 feet beam, and 38 feet 
depth of hold. She has three smokestacks of elliptical 
section, and is propelled by twin screws. Each screw 
is driven by a triple expansion engine ; 12,500 horse 
power is developed by both together ; 220 tons of • coal 
are burned in a day. The two engines are independ- 
ent. She carries only three masts, with fore and aft 
rigging. The ship is thoroughly protected by longitu- 
dinal as well as by transverse bulkheads. The longi- 
tudinal bulkhead runs from stem to stern and from 
keel to upper deck. The bottom is double and divided 
into chambers that can be filled with water and emp- 
tied at will, so as to modify the draught or trim of the 
ship. The rudder is of unusual size and is moved by 
steam. The saloons and staterooms are lighted by in- 
candescent electric lamps. The decorations are very 
lavish^aad the utmost luxury characterizes the saloons, 
music-rooms, and other divisions. The staterooms are 
unusually large and well provided. 

On her trial trip the speed of 20 knots was attained. 
She was launched on December 1, 1888, and soon will 
have a companion in the Columbia, now approaching 
completion at Birkenhead, near Liverpool, England. 
She is of special interest from the fact that she is of 
German build, and her record will be watched with 
great interest. A short time before the Augusta 
Victoria was built, the Vulcan works had completed 
the last of the twin screw cruisers for the Chinese navy, 
which by their performance greatly added to their 
reputation. 
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TALE OF DISMANTLING THE FOBTS. 
The abandoning of most of England's fortified sta- 
tions is a bold suggestion, and the leaving to means 
other than fortifications the coast defense of the coun- 
try is a bolder one, yet both are made in all serious- 
ness, and stoutly maintained, too, by one of her best 
authorities on modern warfare, Admiral Colomb, who, 
moreover, has a large following among military men. 
Of course, there is no dearth of authorities to espouse 
the other side, and vigorously, too, yet it is not going 
too far to say that the novel proposition is gaining 
more friends, the more it is discussed. Its effect on 
those considering it for the first time is a curious one, 
the first inclination being to ridicule it, as if it were 
on its very face an absurdity ; a little more considera- 
tion, and the inclination is to regard it as an ingenious 
though a bold plan to enormously strengthen the Chan- 
nel fleet, but not a practicable one. It is just here 
where the split comes, where various processes of rea- 
soning lead to different goals ; one following out the 
train of thought inspired to conviction, the other only 
the more sustained in his inherited belief that Eng- 
land's fleet should be scattered over the world. 

Admiral Colomb and his confreres virtually ask 
what advantage it is to have fortified stations all over 
the world. For a base of supplies for the fleet ? Well, 
then, if no fleet were kept there, no supplies would be 
needed, and consequently no fortifications. 

A novel proposition this, and when carried to its con- 
clusion it leaves a picture in the mind's eye of war fleets 
arriving in distant and hostile waters with no means of 
obtaining a fresh supply of coal and provisions. But 
the calculations that have been made show that since 
the introduction of steam on the sea there has not been 
an occasion where, during time of war, coaling stations 
could not be forcibly fortified. As it is, the greater 
part of England's fleet, often three-quarters of the 
number of effective ships — those out of the dockyards 
— are kept constantly in distant seas, and millions of 
dollars are spent yearly in keeping up military estab- 
lishments in these far-away parts to supply them with 
coal and food. The best naval authorities have recently 
given it as their opinion that the Channel fleet should 
be more than equal to withstand the assault of the 
combined fleets of the two strongest naval powers. It 

1 never has been so, it is not so now, and, with the scat- 
tering of ships as under the present system, with the 

I great powers constantly building, it is not likely to be 
so in the future. 

i Under the proposed system, it might be accom- 
plished. Such a fleet might be recruited from the dis- 

. tant fortified coaling stations. The Admiral might 
have cited some well-known illustrations of the dan- 
ger of dividing the forces ; a notable one being the 
dispatch by Octavius of the best troops on a distant 
expedition against the barbarians while the enemy was 

{ knocking at the gates of Rome. The Admiral's idea is 
that, when war threatened, a dash was to be made in 



the direction of its probable operations, and refitting 
stations fortified and provisioned there, thus saving 
the expense of a long list of fortifications in foreign 
waters. As to temporary troubles in time of peace, 
this very steam system, which many think requires for- 
tified coaling stations, permits the quick dispatch of 
an effective force. 

As to the system of immense and costly shore fortifi- 
cations, both he and many others of the best military 
minds regard them as unnecessary and ineffective. 
Even the iron and steel plates now being spread along 
their seaward faces are regarded as impotent against 
the assault of the great marine guns. Such fortifica- 
tions make too large a target, so it is said, all that is 
wanted being a platform of iron or masonry, with no 
obstacle in the path of projectiles from the sea, and a 
group of deep pits to contain disappearing- guns. If 
these and other suggestions relative to armament and 
processes be adopted, there will take place something 
like a revolution in the present system of warfare. 



POSITION OF THE PLANETS IN JUNE. 
JUPITER 

is morning star until the 24th, and after that time 
evening star. On the 24th, at 2 h. P. M., he is iu op- 
position with the sun, the most interesting epoch in 
his course. This superb planet is then in his best 
estate for terrestrial observation, being nearest to the 
earth, rising at sunset, and continuing visible the en- 
tire night. He wins the highest planetary honors 
during the month, though Venus surpasses him in 
brilliancy when, in the early morning hours, she ap- 
pears above the horUoa. Jupiter approaching op- 
position will richly reward observation, as he comes 
darting above the southeastern horizon earlier every 
evening and growing brighter until his culmination is 
reached on the 24th. His great southern declination is 
a' drawback to the brilliancy of his appearance, and 
shortens the time of his stay above the horizon; 
Jupiter rises on the 1st at 9 h. 5 m. P. M. On the 30th, 
he sets at 4 h. 2 m. A. M. His diameter on the 1st is 
43". 8, and he is in the constellation Sagittarius. 

VENUS 

is morning star. She reaches her period of greatest 
brilliancy as morning star on the 5th at 9 h. P. M. 
This event occurs about 36 days after inferior conjunc- 
tion, when she is about 40° west of the sun, and when 
about one-quarter of her illumined disk is turned 
toward the earth. She will be fair to see in the small 
hours of the June mornings as she anticipates the 
coming of the sun. Keen-eyed observers may follow 
her course after sunrise, when, shorn of her golden 
glow, she appears like a point of intense whiteness. 
Venus rises on the 1st at 2 h. 44 m. A. M. On the 
30th, she rises at 1 h. 43 in. A. M. Her diameter on 
the 1st is 40".6, and she is in the constellation Aries. 

SATURN 
is evening star. He is still visible in the west, and is 
slowly approaching Regulus, the bright star that has 
been his neighbor during the winter and spring. 
Saturn sets on the 1st at 11 h. 29 m. P. M. On the 30th 
he sets at 9 h. 43 m. P. M. His diameter on the 1st is 
16". 4, and he is in the constellation Cancer. 

MERCURY 
is evening star until the 19th, and then becomes morn- 
ing star. He is in inferior conjunction with the sun 
on the 19th, when, passing to the sun's western side, he 
commences his course as morning star. His conditions 
for observation are so exceptionally favorable that he 
continues to be visible on the first week of the month 
to the naked eye, setting on the 1st nearly an hour 
and three-quarters after the sun. Mercury sets on the 
1st at 8 h. 55 m. P. M. On the 30th, he rises at 3 h. 43 m. 
A. M. His diameter on the 1st is 9".6, and he is in the 
constellation Gemini. 

MARS 
is evening star until the 17th, and then becomes morn- 
ing star. He is in conjunction with the sun on the 
17th, when, appearing on his western side, he com- 
mences his approach to the earth and the much 
looked for opposition of 1890. His progress is so slow 
that he will be invisible for some time to come. Mars 
sets orr the 1st at 7 h. 41 m. P. M. On the 31st, he rises 
at 4 h. 11 m. A. M. His diameter on the 1st is 4", and 
he is in the constellation Taurus. 

URANUS 

is evening star. He may be found a little distance 
north of Spica, by the unaided eye or with the aid of 
an opera glass. He sets on the 1st at 1 h. 58 m. A. M. 
On the 30th, he sets at 12 h. 3 in. A. M. His diame- 
ter on the 1st is 3".8, and he is in the constellation 
Virgo. 

NBPTUNB 

is morning star. He rises on the 1st at 4 h. 5 m'. A. M. 
On the 30th he rises at 2 h. 14 in. A. M. His diameter 
on the 1st is 2".5, and he is in the constellation 
Taurus. 

Mars, Mercury, Neptune, and Venus are morning 
stars at the close of the month. Jupiter, Uranus; And 
Saturn are evening stars. 
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Caterpillars Occupy a Hallway. 

A correspondent of the New York World gives an 
amusing account of trouble recently experienced on a 
new section of railway in Maine, between Sebois and 
Brownville. 

The advance guard was seen by a railroad timekeeper 
as he rode over the line on his velocipede the night be- 
fore. He encountered a lot of small gray caterpillars 
which had spread themselves over the track so thickly 
that he had to push his machine along by hand for 
half a mile. A big engine and eleven flat cars, loaded 
with 1,500 ship knees, the Canadian Pacific's first train 
for business, started from Sebois for Brownville on 
the morning of May 19. It had gone but a few miles 
when it ran into a sticky, squirming mass, Which the 
locomotive wheels ground to a greasy pulp that clogged 
the driving wheels and prevented them from getting 
any grip on the track. It was as if wheels and rails 
had been thoroughly larded. The train came to a 
standstill, and the conductor and engineer made an 
investigation. 

" Pooh ! " said the engineer, " bugs ! " 

" Ha, ha," laughed the conductor derisively. 

They jumped aboard after a little scraping and tried 
to start again, but it was no use. The " bugs " were 
too much for them. As far as the eye could reach, the 
little caterpillars were in complete possession of the 
track. The Canadian Pacific was turned into two lines 
of gray wriggle. The train was in the midst of the 
woods. 

" Cut bushes and try to sweep them off," said the 
conductor to the train men. All hands tried it, but 
the bushes crushed the pulpy mass and only smeared 
the track worse than ever. Sand was then sprinkled 
on the rails. This enabled the engine to start, but the 
caterpillars soon greased the ties again and the train 
halted. A messenger was dispatched to the Sebois 
station, and the situation telegraphed to the manager 
of the road. He sent an extra locomotive and a crew 
of helpers to the assistance of the beleaguered train. 
With a force of men scraping and sanding, with an 
engine to pull and another to push, the train crept 
through the woods at a snail's pace. 

And now, queerly enough, a new enemy rallied to 
the support of the caterpillars. A vast horde of large 
and ferocious mosquitoes came out of the depths of 
the forest and assailed the motley crew of railroad men, 
showing no national predilections, but drawing blood 
from Poles, Frenchmen, Russians and Irishmen alike. 
Even a bishop would have smiled to see the crowd fight- 
ing mosquitoes with one hand and caterpillars with the 
other, all the time swearing in at least five different 
languages! Supt. Van Zile issued the orders, and 
charge after charge was made at the steep grades lubri- 
cated with squeezed caterpillars. All day long and 
after the sun had gone down, the locomotives and men 
toiled to drag that train from Sebois to Brownville. 
The myriads of caterpillars covered the rails for eleven 
miles. When the train reached its destination at last 
it bore the most exhausted and disgusted crew ever 
seen outside of a blizzard. 



Tbe Value of an Idea. 

The Value of little inventions has had a singular 
proof or manifestation lately in the great run on " pigs 
in clover," a puzzle that has, we venture to say, been 
seen by nearly all our readers, for it has already made 
its way everywhere. Mr. C. M. Crandall, the inventor 
of this toy, says that for twenty years past he has had 
his mind on the availability of the rolling of marbles 
for a toy, and that in his model room the first experi- 
ment with the " pigs" took the form of a table, two 
feet in diameter, on a ball and socket joint. This was 
soon reduced to the hand toy now so familiar, of which 
300 gross have been turned out daily for some time, 
while the demand has not yet been met by the supply. 
Mr. Crandall is a prolific inventor of toys, but it will 
be noted that it was twenty years before he evolved 
this last popular novelty in practical form. His perse- 
verance and his success should give encouragement to 
other inventors, many of whom are at this very moment 
working upon new ideas of at least equal worth and 
utility. In the field of electricity alone, there is room 
for scores of Crandalls, who in some way or other are 
to hit the needs and fancies of the public. One does 
not look for the invention of such great novelties as the 
telegraph, the telephone, the electric light, and the 
electric motor every day of the week ; but electrical 
improvements and devices, as trivial and as valuable 
as " pigs in clover," may be arrived at endlessly, and are 
not to be despised. — The Electrical World. 



Tbe First Electrical Execution. 

The purchase of three dynamos and other appliances 
f6r our New York State prisons inaugurates the plan- 
ning for the first executionjby electricity, and William 
Kemmler, of Buffalo, may claim the distinction of 
being the first person ever sentenced to be thus exe- 
cuted. 

The sentence was pronounced by Judge Childs in 
these words : " The sentence of the court is that for 
the crime of murder in the first degree, whereof you 
stand convicted, within the week commencing on Mon- 
day, the 24th day of June, 1889, and within the walls 
of Auburn State prison, or within the yard or inclos- 
ure adjoining thereto, you suffer the punishment of 
death, to be inflicted by the application of electricity 
as provided by the Code of Criminal Procedure of the 
State of New York, and that in the mean time you be 
removed to and, until the infliction of such punish- 
ment, be kept in solitary confinement in said Auburn 
State prison." 

The death warrant in the case is directed to the war- 
den of Auburn prison, and provides that the sentence 
be executed " upon some day within the week com- 
mencing Monday, the 24th day of June, in the year of 
our Lord 1889, and within the walls of Auburn State 
prison, or within the yard or inclosure adjoining there- 
to, by then and there causing to pass through the body 
of him, the said William Kemmler, a current of elec- 
tricity of sufficient intensity to cause death, and that 
the application of such current of electricity be con- 
tinued until said William Kemmler be dead." 

The result of this novel method of execution of 
criminals will be watched with interest from all parts 
of the world. 



Rock Drills and Compressors. 

The Rand Drill Company, of New York City, in their 
catalogue for 1889, have succeeded in giving a large 
amount of information relative to the drilling and 
excavation of ore and rock by machinery. It has many 
interesting and valuable illustrations of -important en- 
gineering works, as well as those more particularly 
showing the operation of drills and compressors, with 
details of the tools and machinery employed. It is a 
large octavo of 195 pages, and is sent free to all who 
ask for it. 



pentoxide for five years ; no flame was seen. In moist 
oxygen, sulphur burns at a temperature of 320° ; its 
boiling point is 440°. 3. Phosphorus was distilled in 
oxygen dried in the same way ; it boils at 290°. In 
moist oxygen it catches fire at about 60°. 4. Ordinary 
phosphorus, he said, is not luminous at any pressure 
in dried oxygen. 

Captain H. CapelL. Holden exhibited a chronograph 
for measuring the velocity of projectiles and small 
periods of time. Mr. William Crookes exhibited a 
great photographic map of the solar spectrum, taken 
by means of a Rowland's grating. Mr. C. V. Boys ex- 
hibited some useful applications of fibers of quartz. 
Professor J. W. Judd exhibited specimens of Egyptian 
blue recently made by Professor Pouque, who dis- 
covered the ancient coloring matter to consist chiefly 
of silicate of lime and silicate of copper. Mr. Killing- 
worth Hedges exhibited an automatic safety device for 
use in connection with electric light circuits when 
alternating current transformers are employed. 



Interesting Scientific Exhibit". 

At the recent conversazione of the Royal Society at 
Burlington House, given by Professor G. G. Stokes, 
M.A., president, among the scientific objects of inter- 
est exhibited was a new adjunct to the optical lantern, 
invented by Mr. Eric S. Bruce, and called by him the 
"electro-graphoscope." It consisted of a white lath 
about an inch wide and 18 in. long, which was made to 
rotate windmill fashion by an electro-magnetic motor ; 
a picture then thrown on the rotating lath by the 
magic lantern was visible in its entirety, on the prin- 
ciple of the retention of vision ; the background some 
distance behind the lath was also visible, hence the 
picture cast by the lantern, which was one representing 
a statue, seemed to stand out in midair. 

Mr. A. W. Clayden exhibited a shallow vessel con- 
taining water, with projecting flat horizontal pieces of 
zinc shaped to represent Europe and America, while 
the water represented the oceans. Then, by means of a 
dozen or more small pipes, jets of air were blown over 
the water in such a manner that all the trade and other 
regular winds were thus represented ; the result was 
that the surface of the water took up motions represent- 
ing the Gulf Stream, the cold current flowing down the 
coast of Labrador, and that other actual oceanic cur- 
rents were imitated. 

In an experiment shown by Mr. Shelford Bidwell, a 
bar of iron, which has undergone certain preliminary 
treatment, is placed close to a small reflecting mag- 
netometer. When the iron is' illuminated by an oxy- 
hydrogen lamp, it instantly deflects the magnetometer 
needle, as is evidenced by the movement of the spot of 
light upon the scale ; and when the illumination is cut 
off, the spot of light at once goes back. The prepara- 
tion of the iron consists in first magnetizing it by a 
current of electricity passed through a surrounding 
coil, and then very perfectly demagnetizing it by a re- 
versed current of suitable strength. Its magnetic con- 
dition is thus rendered unstable, and its susceptibility 
appears to be greater for a small magnetizing force act- 
ing in the same direction as that by which the bar .was 
at first magnetized than for an equal- small force in the 
opposite direction. In the experiment the end of the 
iron rod was about half an inch from tbe end of the 
suspended magnetometer needle ; the bar of iron was 
6 in. long and J£ in. in diameter. The whole of the bar 
was illuminated to produce the deflection. The in- 
strument was so sensitive that it was affected by the 
iron in the wheels of cabs moving in the court yard 
outside ; the disturbance was not due to the vibrations 
of the ground set up by the cabs. 

Mr. J. W. Swan exhibited a Gramme ring, rotating 
under the' influence of the magnetism of the earth. 
Within a shallow circular brass box, about five inches 
in diameter, twenty little coils of insulated wire were 
disposed near the circumference ; each coil consisted of 
400 turns of wire, making 8,000 turns altogether. The 
resistance of the coil when the current was split was 
forty or fifty ohms, the current passing in the ring was 
about half an ampere. This ring was free to turn on 
a vertical pivot, and continued to turn steadily, under 
the influence of the magnetism of the earth. 

Mr. H. Brereton Baker performed some curious ex- 
periments, as follows, on non-combustion in dried oxy- 
gen : 1. Charcoal was heated to redness in dried oxy- 
gen without any visible combustion. The oxygen had 
been in contact with the drying agent for two months: 
8. Sulphur was distilled in oxygen dried by phosphorus 



Aphasia and Apraxla. 

In an extremely interesting paper read before the 
New York Academy of Medicine, Dr. M. Allen Starr 
enters fully into the varieties of aphasia and apraxia, 
and gives valuable practical directions for the examina- 
tion of persons presenting these symptoms. 

To examine an aphasic thoroughly it is necessary to 
test : 

1st. The power to recall the spoken or written name 
of objects seen, heard, handled, tasted, or smelt. 

2d. The power to understand speech and musical 
tunes. 

3d. The power to understand printed or written 
words. 

4th. The power to speak voluntarily. Does he talk 
clearly 1 Does he mispronounce words 1 Does he mis- 
place words ? Does he talk jargon ? 

5th. The power to repeat a word after another. 

6th. The power to read aloud. Does he understand 
what he reads ? 

7th. The power to write voluntarily. Can he read 
what he has written 1 

8th. The power to write at dictation. 

9th. The power to copy. 

10th. The power to recognize the use of objects seen, 
heard, felt, tasted, or smelt. 

By apraxia is meant the inability to recognize the 
use or import of an object, and it includes the con- 
ditions first described as blindness of mind and deaf- 
ness of mind. The variety known as blindness of mind 
is that most commonly found. The first example of its 
successful treatment by operation is recorded by 
MacEwen, of Glasgow, in the British Medical Journal 
for August 11, 1888. A man who had received an injury 
a year previously to his applying for treatment suffered 
from deep melancholy and strong homicidal tendencies, 
which were relieved by paroxysms of pain in the head. 
There were no motor phenomena, but it was discovered 
that immediately after the accident, and for two weeks 
subsequently, he had suffered from psychical blindness. 

Physically he could see, but what he saw conveyed 
no impression to his mind. An object presented itself 
before him, which he could not make out ; but when 
this object emitted sounds of the human voice, he at 
once recognized it to be a man. In attempting to read 
he saw what he considered must be letters and words, 
but they were unknown symbols to him ; they conveyed 
no impression of their meaning ; the memory of their 
signs was gone ; it was a sealed book to him. These 
phenomena gave the key to the hidden lesion in the 
brain. On operation the angular gyrus was exposed, 
and it was found that a portion of the internal table of 
the skull had been detached from the outer and had 
exercised pressure on the posterior portion of the supra- 
marginal convolutions, while a corner of it had pene- 
trated and lay embedded in the anterior portion of the 
angular gyrus. Removal of the bone resulted in com- 
plete recovery from the pain and mental symptoms. 

The variety of apraxia known as deafness of mind 
has recently been studied by Oppenheim (" Charite 
Annalen, XIII., 1888), of Berlin, who noticed that while 
some aphasics retain their musical faculties, others may 
lose the power to follow melodies, to appreciate music, 
or to hear or sing the tunes which they formerly 
knew. 

To test for apraxia it is only necessary to present 
various objects to a person in various ways and notice 
whether he gives evidence of recognition. Aphasia 
occurs without apraxia, but apraxia cannot occur ex- 
cept in connection with some form of aphasia. — Medical 
Record. 



The Eastward Ocean Record Broken. 

. The City of Paris left New York on May 15 and 
reached Queenstown in 6 days and 29 minutes. This 
beats the Etruria's best eastward passage of 6 days 4 
hours and 40 minutes and the Umbria's best eastward 
passage of 6 days 2 hours and 22 minutes. Up to the 
present time these had stood as records unequaled by 
any other ship. The City of PariSnow heads tbrflist 
, for speed both eastward and westward. Her longest 
, day's ran on this last voyage was 476 knots. 
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AN IMPROVED GRIP FOB TRAMWAYS, ETC. 
A device whereby carriages or cars may be reeidily 
propelled upon a track from a suspended cable, and 
affording a simple and effective lock whereby the cars 
or carriages may be conveniently and expeditiously at- 
tached to the cable or detached therefrom, is illustrat- 
ed herewith, and has been patented by Mr. Elijah 
Dainty, of Coal Bluff, Penn. The power is furnished 
at either end of the proposed route of travel of the 
car by means of a shaft journaled in bearings below 




DAINTY'S GRIPPES FOB CABLES. 

the track level, this shaft communicating motion to a 
vertical shaft carrying a horizontal cable pulley, which 
gives motion to an endless cable. The cars are provid- 
ed with a transverse yoke or bail, upon the flattened 
upper surface of which a grip is swiveled, as shown in 
detail in the small view. This grip is provided with a 
handle, not shown, and means of locking it in a side- 
wise position to the line of travel of the cable, where- 
by the hold or grip is obtained by which the car is 
drawn along. In the upper part of the recess of the 
clam p by which the cable is engaged is a spring bolt or 
latch, to hold the cable in place when the travel is over 
uneven ground. A modification of this clamp is made, 
with rounded corners, to pass over rollers or sheaves 
on the ground when the power is applied by means of 
a cable running beneath the car. 




AN IMPROVED MOTOB FOB LIGHT WOBK. 
A device whereby power may be conveniently trans- 
mitted for light running machines, such as sewing 
machines, etc., is 
illustrated here- 
with, and has 
been patented by 
Mr. William R. 
Bell, of No. 422 
West Forty-fifth 
Street, New York 
City. The sleeve 
or shaft to be 
driven has re- 
cesses in which 
are pawls or fric- 
tion devices, two 
rings being placed 
on the sleeve hav- 
ing internal rat- 
chets when pawls 
are used, while 
bands are c o n- 
nected to the 
rings and to a 
frame, so that 
when the frame is 
moved downward 
one of the rings 
on the sleeve will 
move the balance 
wheel, while as 
the frame moves 
upward the other 
ring drives the 

balance wheel, the opposite pawls or friction device 
slipping over their respective rings alternately with 
the contrary movements. The bands are preferably of 
metal, and so arranged that any undue slack may be 
conveniently taken up. With this construction the 
slightest movement of the frame either way acts to 
drive the wheel. 

♦<!> » 

The Fat of Ucuhuba. 

This fat is of a yellowish brown, very consistent, of 
a peculiar aromatic odor, becoming disagreeable if 
heated. It is obtained from Myristiea surinamensis. 
It contains about 10 per cent of oleic acid, the other 
jngre«|pnts beingtSnyristic acid, 'wax, resins, etc. It is 
*n excellent material for the manufacture of candles.' — 
X!. Valenta, in Zettsohri/t fur Angewandte Chemie. ■ 



The New Metal Found In Nickel and Cobalt. 

Kruss and Schmidt have discovered a new metal in 
both nickel and cobalt. These chemists had under- 
taken to determine the atomic mass of nickel and of 
cobalt, using for the purpose the pure material pre- 
pared by Zimmermann, the method of Winkler, and 
the atomic mass of gold as corrected by Kruss, 196'64. 
When the solution of sodium gold chloride was treated 
with metallic nickel or cobalt, the precipitated gold 
was found to be mixed with a small quantity of one or 
the other of these metals thrown down apparently by 
a secondary action. By dissolving the weighed pre- 
cipitate in aqua regia, precipitating the gold with sul- 
phur dioxide, subtracting its mass from that of the 
precipitate, the excess of nickel or cobalt was ascer- 
tained and allowed for. But still the method did not 
give concordant results. 

Finally it was noticed that in washing the gold pre- 
cipitate obtained by sulphur dioxide from a solution of 
a previous precipitate thrown down by cobalt, the red 
color of the filtrate, due to cobaltous chloride, became 
gradually paler, and finally acquired a pale greenish 
color. This portion of the wash water was collected 
and evaporated in a platinum dish, and left after 
ignition a slight residue, which dissolved in concen- 
trated hydrogen chloride solution on warming, with a 
beautiful green color, the color disappearing on cool- 
ing. A similar result was obtained when nickel was 
used to precipitate the gold. A chloride solution was 
obtained on evaporating the wash water and dissolving 
in hydrogen chloride in which no nickel or other known 
element could be detected. In orier to obtain a larger 
quantity of the new substance, nickel sulphide was 
treated with ammonium sulphide so long as the solu- 
tion became brown. The new element became concen- 
trated in the residue. So an increase of the new chloride 
in the mother liquors was obtained by crystallizing the 
double chloride of mercury nickel or mercury cobalt 
from a solution containing equivalent quantities of 
both chlorides. Finally it was observed that the new 
oxide wassolublein fused caustic alkali, in which cobalt 
and nickel oxides are insoluble ; and thus it was ob- 
tained pure, 50 grammes nickel oxide yielding about 1 
gramme of the white oxide. 

Its properties are as follows : The acid chloride solu- 
tion is not precipitable by hydrogen sulphide, but am- 
monium sulphide producesin neutral solutions a black- 
ish sulphide. Ammonia throws down a voluminous 
white flocculent precipitate, not soluble in excess. Po- 
tassium hydrate acts similarly. On igniting the oxide 
moistened with cobalt solution, only a weak brown 
color results. Even after strong ignition, the oxide is 
soluble in the cold in a 27 per cent hydrogen chloride 
solution. With excess of acid, the chloride is green, 
but the neutral chloride is white and gives with water 
a colorless solution. The oxide does not change its 
weight when ignited in hydrogen. The metal can be 
obtained, however, by electrolyzing the chloride solu- 
tion, or by reducing the chloride in a current of hydro- 
gen. It is black, brownish-black in thin layers, dis- 
solves readily in acids when produced electrolytically, 
more difficultly when produced at a high temperature. 
Further researches on the new metal are in progress by 
the authors. — Ber. Berl. Chem. Ges., xxii., 11, January, 
1889 : Amer. Jour. Sei. 



from defacing the jaws after passing through the 
work. One of the most valuable advantages of this 
improvement is that the chuck is designed to hold 
tapering work that the common chuck will not hold, 
while it is designed to hold all work more securely while 
the cutting tool is in operation. 



THE NEW SYRACUSE FAN. 
The accompanying illustration represents a fan, the 
blades or arms of which can be readily turned so as to 
displace more or less of the air of a room, or to throw 
the air upward or downward, as desired. It is manu- 
factured by the Tuerk Water Meter Co., of Syracuse, 
N. Y. The view shows the fan as in operation sus- 
pended from a ceiling. The inner ends of the fans are 
provided with gears, between which a central bar or 
rack is interposed, as shown in Fig. 2, by moving which 
up or down, the angle at which the fans are set can be 
readily changed. This can be quickly done while the 
fan is in motion by taking hold of the pendent oil cup 




BELL'S MOTOR. 



« i n » 

AN IMPROVED LATHE CHUCK. 
The illustration herewith represents an improvement 
in centering jaws for lathe chucks, which has been pat- 
tented by Mr. Samuel Ide, of Medina, Orleans County, 
N. Y. One of the views is in perspective, and the other 
in longitudinal section, with the tool represented as 
cutting on the opposite side of the work from which it 
would be in practice, for better explaining the opera- 
tion of the chuck. The chuck has one or more clamp- 
ing screws with annular biting edges at their inner 
ends, t he jaw having a series of steps or shoulders, and 
set screws working in threaded openings in the jaw and 
communicating with the vertical faces of the shoulders, 
while adjustable 
rods work in 
openings of the 
jaw on a level 
with the horizon- 
tal faces of its 
steps or shoulders, 
the set screws re- 
taining the ad- 
justable rods. 
When, the work 
has to be bored 
entirely through, 
the rods are 
moved outward 
and interposed 
between the work 
and the bottoms 
of the shoulders, 
thereby holding 
the work bat of 
contact, and pre- 
venting the point 
of the boring tool 



THE NEW SYRACUSE FAN. 

and moving the rack as desired. The company also 
supply these fans to be operated on standards, when 
they receive their power from beneath the floor, in- 
stead of from shafting overhead, in which case there is 
a small handle projecting from the side of the stand- 
ard, by means of which the inclination of the fan blades 
can be regulated. The Syracuse Water Motor, also 
made by the above company, is recommended as afford- 
ing a convenient means of running a series of such 

fans. 

m < ■ > m 

How to make Ground Glass. 

A writer on this subject says : I desired to have 
several pieces of ground glass, to use for some purpose. 
I first bought five cents worth of emery and two plates 
of glass of the size required. Spoiled negatives will 
answer, if they are cleaned, which can be done -with a 
strong solution of lye. I placed one of the glasses on 
a flat board, and sprinkled a small quantity of emery 
on it, which I wetted with water. Placing the other 
glass on that, I ground them together, renewing the 
emery and water whenever necessary. In about one 
hour I had two of the finest quality of ground glasses, 
fully as good as those I would have to pay 75 cents for 
8 by 10 size. 




IDE'S LATHE CHUCK, 
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A COLLAPSIBLE SHIPPING CASE. 

A convenient " knock-down " shipping cask which 
can be readily taken apart and put together, and re- 
turned in compact folded shape for anew shipment of 
goods, is illustrated herewith, and has been patented 
by Mr. John H. Mitchell, of Bloomfleld, Iowa. Fig. 
1 shows one of the hoops, with adjustable lengthen- 
ing and shortening device, Fig. 2 is a bottom view of 
one of the heads partly broken away, Fig. 4 shows 
the means for connecting the staves, and Fig. 3 is a 




MITCHELL'S COLLAPSIBLE 



v. 

SHIPPING CASE. 



may be lignivorous and not parasitic. Prof. Riley 
showed that this is impossible, not only by the 
nature of the mouth parts of the larva, which are in- 
capable of gnawing the wood, but also by his actual 
observations, having found the parasitic larva of all 
sizes preying upon Tremex larva externally. He final- 
ly referred to some observations by Prof. J. A. Lintner, 
the State Entomologist of New York, who records 
having witnessed what he took to be Thalessa lunator 
ovipositing on external larvae of the genus Datana. 
Prof. Riley showed by the structure of the ovipositor 
that this was impossible, and explained Prof. Lintner's 
error by assuming that he mistook another parasite, 
Heteropelma datana, and which is known to be para- 
sitic upon larvae of the genus Datana. The paper was 
a good illustration of the value of exact observations 
and of their need to dispel erroneous belief and con- 
clusions, even in reference to some of our largest and 
most striking insects. 



YABNELL'S DINNEB 



perspective view of the completed cask. The staves 
are connected together by wires extending through 
perforations, the vertical edges of the staves being 
beveled, so that when the cask is put together the edges 
of the staves will lie close together. The heads are 
formed of strips, also preferably connected together by 
wires extending through perforations in the strips, 
the wires having their ends bent and lying in grooves 
in opposite edges of the head. The staves have grooves 
at their top and bottom to receive the edges of the 
heads. Metallic hoops or bands are secured to the 
wired staves, when the latter have been folded about 
the heads by means of a serrated block riveted to 
one of the ends of each band, the other end of the 
hand also having a block with serrated plate, their 
serrations engaging each other and being held by 
means of a wire passing through a staple and slot. 
When transported empty, the heads and wired staves 
are laid flat, and may be compactly folded together for 
convenient carriage. 

« in » 

Habits of Thalessa and Tremex. 
Prof. Riley recently made some interesting remarks 
before the Biological Society of Washington on the 
habits of Thalessa and)Tremex, illustrated by diagrams. 
The genus Thalessa includes our most remarkable 
Ichneumonid parasites, there being two species quite 
common in this country, the ovipositors in the female 
reaching sometimes over 5 inches beyond the tip of the 
body. They are among the largest parasites of the 
world, and have always attracted attention on account 
of this enormously long ovipositor. It has generally 
been supposed that the female bores into trees and 
stings some lignivorous larva, and particularly that of 
Tremex columba, and Packard, in his Guide, and Corn- 
stock, in the Standard Natural History, as also other 
authors, actually state this to be the fact. But from 
observations made in 1872 Prof. Riley proved clearly 
that the parasitic larvse live externally on the Tremex 
larva and that the latter was never punctured or stung 
by the female Thalessa. 
The mode of oviposition is 
most curious. The female 
manages with some diffi- 
culty to bring the long ovi- 
positor beneath the body 
so as to get its tip to the 
surface of the bark, bearing 
down upon it in such man- 
ner that the basal portion 
of the ovipositor rests with- 
in the tip of the abdomen 
and protrudes into a singu- 
lar membrane between the 
sixth and seventh segments 
dorsally. The ovipositor 
makes a perfect coil within 
this membrane. The insect 
frequently gets stuck in 
the more solid wood and 
perishes in her endeavors 
to bore, and the fact that 
she does not reach the' Tre- 
mex larva, and that she 
frequently bores into wood 
without reference to this 
last, has given rise to the 
belief among some ento- 
mologists that Thalessa THE JEWELL CAVERN, 'FORT 



Fresh Boiled Water Necessary for a Good Cap of Tea. 

All tea and coffee drinkers can tell by their taste if 
the water from which the beverage is made has 
not boiled or has boiled too much. Either of these 
conditions will spoil the flavor of the costliest tea or 
the best coffee berry. But not every one knows the 
reason or how to avoid the result. 

The secret is in putting good fresh water into a 
clean kettle already warm and setting it to boil quickly, 
then taking it right off to use in tea, coffee, arid other 
drinks before it is spoiled. If the water is allowed to 
steam and simmer and evaporate till all the good of the 
water is in the air, and the lime andiron and dregs left 
in the kettle, you must not expect a well flavored cup 
of tea or coffee. 



AN IHPBOVED DINNEB PAIL. 
The accompanying representation of a liquid recep- 
tacle, which also suppprts a lunch can, with a pipe ex- 
tending from the 
outside to the bot- 
tom of the recep- 
tacle, forms the 
subject of a pat- 
ent issued to Mr. 
John H. Yarnell, 
of Somerset, Ohio. 
The liquid recep- 
tacle has lugs near 
its upper end for 
supporting the 
bail, and in. the 
upper end of the 
receptacle is held 
a lunch can or 
box, leaving a 




space in the bottom for coffee, milk, or other liquid. 
A pipe, adapted to turn in suitable bearings, extends 
down through a crease or groove in the side of the re- 
ceptacle, its lower end extending into a strainer in the 
bottom of the receptacle, while its upper end has an 
outwardly bent part, forming a spout, which can be 
turned and held in place on the side of the lunch ean 
by means of a hook on the latter. Fig. 2 is a plan view 
of the dinner pail on the line of the spout. The strainer 
is removable, for convenience in cleaning the parts 
when desired, and the user is not compelled to remove 
the lunch can when wishing to take a drink from the 

receptacle. 

m < ■ i m 

Houses in which the inmates complain of headache 
and have a languid feeling are probably wrong in a 
sanitary sense. The condition of the premises should 
be examined. 



AN IHPBOVED DOOB HANGEB. 
An improvement in connection with sliding doors, 
providing a simple method of attaching the door and 
holding it in place, and conveniently adjusting it, is 
illustrated herewith, and has been patented by Mr. 
Wilber W. Smith, of No. 180 Second Avenue, Grand 
Rapids, Mich. Fig. 1 shows a partial side elevation of 
a door on which this hanger is employed, Fig. 2 a 
partial longitudinal, and Fig. 3 a partial vertical, and 
transverse section. Screws with rectangular heads 




SMITH'S DOOB HANGEB. 

are secured in the upper edge of the door, these screws 
holding in position brackets 'which at. their upper end 
are secured to a horizontal hanger bar. On the under 
edge of this bar are spaced pins, as shown in Fig. 2, to 
limit the play of the trucks, designed to roll upon the 
usual horizontal track below. The trucks each consist 
of two wheels united by a common axle, on which 
rides the hanger bar. This mechanism may be readily 
attached to and detached from the door at will, and 
when the door is slid backward or forward, the trucks 
are designed to move noiselessly upon their tracks. 



THE 




SPRING, WEST 



JEWELL CAVEBN. 

BY H. C. HOVEY. 

The source of the Greenbrier river is at the base of 
the Cheat and Greenbrier mountains, West Virginia, 
more than 2,000 feet above tide level. The stream is 
100 yards wide where it empties into the New river ; 
that point being 1,325 feet above the level of the sea. 
Thus it falls about 700 feet in 100 miles, having many 
beautiful cascades and rapids. The entire valley is 
covered by a thick deposit of limestone resting on sand- 
stone. It abounds in abrupt cliffs, alternating with 
deep ravines and gorges, which rise to what are called 
" levels " of considerable size. In these upper areas 
there are numerpus sink holes through which the sur- 
face water finds its way to underground channels. 
Quite large streams are sometimes thus lost to view. 
A branch of Greenbrier river is known as Sinking creek 
before it passes under a large hill, and Muddy creek 
after it has emerged below. The region is evidently 
favorable for the formation of caverns — a fact noticed 
by President Jefferson, who, in his " Notes on Virginia," 
mentions that there are at least fifty in this one valley. 
Some of them yielded large quantities of saltpeter 
during the war of 1812 ; the product from a single cave 
being 10,000 pounds in one year. It was in one of these 
places that Jefferson found his famous megalonyx. 

Orders were given to Captain Jewell, in the employ 
of the Chesapeake and Ohio Railroad, to cut down the 

face of a rocky cliff that 
juts out over the Green- 
brier river, at a point five 
miles east of Alderson and 
a mile and a half west of 
Fort Spring. In the dis- 
charge of this duty, a few 
months ago, he found that, 
after cutting through an 
extremely compact stra- 
tum of black limestone, 
serving as an exterior shell, 
the rock that remained was 
in a singularly broken con- 
dition. On clearing the 
fragments away, there was 
suddenly exposed to view 
the hitherto hidden gate- 
way of a cave of large di- 
mensions, which has been 
appropriately named, for 
its discoverer, " The Jewell 
Cavern." 

* At the request ©^parties 
interested in developing 
the resources of Western 
Virgini*^ recently visited 
the locality, supplied witfi 
VIRGINIA, GREENBRIER RIVER. the means for making a 



©1889 SCIENTIFIC AMERICAN, INC. 



34° 



SftitutUit %mtticm. 



[June 1,1889* 



somewhat careful exploration ; and accompanied by 
Mr. Harry A. House, a photographer. 

The trip itself was delightful ; including a passage 
on the Old Dominion line of steamers from New York 
to Norfolk, followed by a ride through the diversified 
scenery traversed by the Chesapeake and Ohio Rail- 
road, with the further privilege of stooping over, here 
and there, to inspect interesting geological formations. 
Rising from the areas occupied by the more recent 
periods, we climb the hilly belt of Silurian rocks that 
extends entity across Virginia from northeast to 
southwest, and from which have been carved the 
Natural Bridge, the caverns of Luray, and numerous 
other grottoes that have been repeatedly described, 
but that never lose their interest for the man of science 
or the lover of the picturesque. Above these tower the 
Alleghanies, with their Laurentian, Huronian, and 
Montalban crags. One has a surfeit of the tunnels 
that pierce these mountains. There are twenty-six in 
all, on this one railroad, that vary in length from 100 ft. 
to 6,800 ft., and some of them are remarkable specimens 
of engineering. One of them, 1,200 ft. long, is just 
beyond Fort Spring ; after shooting through which, we 
soon come in full view of the majestic entrance to the 
Jewell Cavern. I never saw a more striking approach 
to any cave. The graceful bend of the river, which is 
here deep and wide, the sweep of the lofty hills and 
more distant mountain chains, the fertile farms and 
woodlands intervening, and then the bold cliff cut by 
the wide arch of the cavern mouth, make an unequaled 
combination. When the cave was first found, the ef- 
fect was heightened by an array of huge stalactites 
standing forth like so many tusks. But these, and 
many other curious formations, have been broken off 
and carried away to decorate the door yards and ball- 
ways of the neighboring hamlets. Car load after car 
load have thus been removed, until the more accessible 
portions have been literally robbed of their stalactitic 
beauty. There are fine masses of dripstone, however, 
in the remoter chambers that remain intact, probably 
because it was too much trouble for the vandals to rob 
them. Possibly much of this lamentable spoliation 
might have been prevented had not the ownership of 
the cavern been a matter of dispute. The entrance is 
on ground belonging to the railroad ; but its ramifica- 
tions undoubtedly extend under the farm of Mr. D. Y. 
Huddlestun. Even now it would be well worth while 
for these parties to agree on some plan for preserving 
what remains, both for their own interest and for the 
welfare of the public. 

The mouth of the cave is 40 ft. wide and 30 ft. high. 
The vestibule is 50 ft. deep ; and what might be called 
the throat of the cave — a narrow and irregular aperture 
— is to the left, as you go in. It bears the musical name 
of the ''Magnolia Gate.'' Just at this point, in a 
Stratum of oolitic limestone, I found some excellent 
specimens of pentremites, crinoids, and other fossils, 
serving to determine the formation as sub-carbonifer- 
ous and referable to the so-called " Umbral series " of 
the Virginia survey. This series here includes what 
are known as the Greenbrier limestones and shales ; 
the latter being soft and readily decomposed, while the 
former vary remarkably in character, from kinds 
almost as hard as granite down to the oolitic variety 
already mentioned. On analysis the oolite'fehows 96"46 
parts of carbonate of lime in 100, the small residue 
being merely clay and sand, with no sulphur, phos- 
phorus, or iron. As may readily be seen, this is an ex- 
cellent material for the<manuf acture of lime ; forwhicb 
purpose it is quarried near by, with good results. 

By barometrical measurement, the entrance to Jew- 
ell's Cavern is 1,660 ft. above the level of the sea ; and 
it is about 50 ft. above the level of the adjacent river. 
The crest of the hill is between 300 and 400 ft. high. The 
surrounding country is broken into hills and hollows, 
many of the latter being sink holes connected with 
underlying caverns. A ravine near by cuts the ridge 
down to the river's margin, but grows rapidly shallow 
as one ascends, and its course being transverse to the 
cavern axis, the idea is suggested that the ravine was 
itself once a cave whose roof fell in long ago. At the 
upper end I found well marked sinks plainly connected, 
with the cavern below, though it might require a great 
deal of digging and blasting to force one's way through. 

The general trend of the cave is from north to south. 
Such arms as branch to the west soon come to an end ; 
but those to the east and southeast extend for a long 
way, and all further discoveries are to be looked for in 
that general direction. Going as directly as possible 
from the entrance to the extremity, the distance is 
about 3,000 feet ; but one who should thread all the 
passageways would probably travel between two and 
three miles. The main cave, to which the name of 
Huddlestun Avenue is attached, is of ample dimen- 
sions ; being from 10 to 40 ft. wide and from 5 to 100 ft., 
in height. The floor is encumbered with immense 
banks of red clay, some of which was washed in by the 
subterranean stream that inundates the cavern during 
the rainy season ; but most of it may be regarded as 
the breaking down of the Greenbrier shales, to which 
cause Prof. Rogers attributes the surface clays of the 
region. In many parts of the cave the free use of the 
pick and shovel would facilitate progress. Here and 



there steps might be cut for the convenience o f visitors. 
One or two places ought to be bridged. Thus, at com- 
paratively slight expense, all the more interesting por- 
tions might be made accessible, and the locality would 
then become a place of resort for West Virginia, at 
least, and an interesting addition to the numberless at- 
tractions of the route. 

At the foot of a steep descent called Slippery Hill, a 
large arm of the cavern begins that runs in a north- 
easterly direction, to which the name of Hovey's 
Avenue was given. At the time of our visit the floor 
was dry ; but during a part of the year it is the bed of 
a rippling stream, that has formed, partly by erosion 
and partly by concretion, the prettiest imaginable 
ruffle-like dams across its channel. In several places 
deep pools remain. The general bed of the stream is 
composed of flat, oval pebbles, of a shining black min- 
eral, which proved to be argillaceous ironstone. Large 
fragments of limestone have fallen from the roof ; in 
some of which the water, aided by sand and pebbles, 
has cut numerous bowls, of which what is called " The 
Bird's Nest Rock " furnishes the most striking example. 
Al-Sirat is a natural arch, seeming slight enough for 
the passage of disembodied spirits, yet really strong 
enough to carry the men of flesh and bone safely over. 
It has an ugly look, however, as if fashioned expressly 
to drop too ambitious adventurers into the abyss below. 
Other places to be noted in this avenue are the Her- 
mit's Cell and Pluto's Chimney — a singular crevice 
communicating with the upper part of the main cave. 
The entire length of Hovey's Avenue is about 600 ft. ; 
and as the channel is rapidly downward, it is certain 
that it leads to the river, and is the true outlet of the 
cavern. This is confirmed by the existence of a large 
spring on the margin of the river, and in line with the 
trend of this avenue. 

Returning now to the foot of Slippery Hill, we ob- 
serve with admiration an extensive enlargement called 
the Cyclopean Hall, where huge folds of rock hang 
from above in strange and fantastic forms. The ima- 
gination finds the heads of elephants, dragons, and 
other monstrous resemblances, which my artist tried to 
catch by the camera. We named the spot, j ust beyond 
this hall, Harry's Laboratory, because here the cave 
suddenly narrows, with convenient ledges overhang- 
ing a limpid pool, and offering other facilities for the 
mysterious processes of subterranean photography. 
Cavern conditions are quite peculiar. Experiments 
elsewhere in instantaneous photography by artificial 
light hardly prepare one for the absolute blackness of 
darkness prevailing in these rooms that have never for 
a moment been touched by sunlight. Then again the 
walls and most of the formations are of uniformly dark 
material, with only here and there any object of a 
yellow or cream color tint. The cavern atmosphere is 
naturally very pure and clear. But if any smoke is 
made, it may take hours, or even days, for it wholly to 
escape. We had, therefore, to find the points most 
desirable to be taken, fix our instruments, and get the 
proper focusing, with as little torchlight as possible. 
For the most part we relied on coach candles. We 
were annoyed daily by troops of visitors, who would 
insist on carrying big torches, each emitting its mass 
of smoke, and who would want to stand around and 
watch our operations. Finally, we got rid of this an- 
noyance by circulating word through the neighborhood 
that, if they would keep entirely away from us till our 
last day there, we would reward them by a grand illu- 
mination with fireworks ; but if they persisted in 
hindering us, there would be no display of pyrotechnics. 
The plan worked admirably, and we had the cavern to 
ourselves. 

. Havingselected our point of view, and made ready for 
the exposure, our plan was to burn, first, several yards 
of magnesium ribbon, and then fire off six or more 
magnesium cartridges placed so as to secure as many 
details as would comport with a good general effect. 
Before disturbing the camera, the artist would take 
several duplicates, so as to have them to choose from. 
We also tried a mixture of green fire and magnesium 
dust ; but with less satisfactory results. Our conclu- 
sion was that, on another visit, we should take with us 
portable cylinders and depend on the calcium light, 
which, while less vivid than the magnesium light, 
makes no smoke and could be freely used at less ex- 
pense. 

Just beyond the Laboratory is Bruce's Gallery, a 
spacious enlargement of the cavern ; near which the 
main cave bends at a right angle, and presently sub- 
divides ; one arm- going to the east, while the other 
* leads to the southwest. Here is the largest pool that we 
found in the cavern, which is called Black Rock Lake, 
on account of the black pebbles that form its bed. In 
its waters we found eyeless crawfish (Cambai-us pellu- 
oidus); and in nooks and crannies there were hundreds 
of wingless grasshoppers (Handencecus subterraneus). 
These little "cave crickets," as they are commonly 
called, have eyes, but do not seem at all sensitive to 
the light. I held my candle within an inch of some of 
them, that did not stir. But at the least touch of their 
long, waving antennae, they will scud away with the 
most comical agility ; and when fairly boxed they will 
escape, if given the slightest opportunity. 



By going under the Hanging Rock, and through a 
frowning gateway called the Portal of Erebus, we 
found another and smaller lake, whose farther margin 
could only be reached by climbing to an upper avenue 
joining the two arms of the cave, and then descending 
again. Fifth Avenue, as this is named, leads to a deep 
rift in the rocks, at whose upper end is a cascade, the 
musical murmur of which may be heard long before it 
comes into view. The rivulet that causes it unites 
with another flowing down the right arm of the cave, 
and these two feed the lakes below. Among interesting 
features in the vicinity may be mentioned a natural 
water clock, quite equal to the one so greatly admired 
by visitors to Mammoth Cave, and made in the same 
way, by a rill that trickles down into a concealed 
basin. 

Proceeding a few paces further, we found the way ob- 
structed by an enormous limestone ledge that must 
have shaken the hills when it toppled over. It is 
partly buried in the clay, but the portion in view and 
standing erect must be about forty feet high. Beyond 
Mount Ararat, as they call this eminence, a descending 
crevice curves away, first to the right and then to the 
left, to a lower chamber, where there are some fine 
stalactites. But still another path, leading through a 
region as wild as Chaos, trends to the northeast, and 
consequently away from the outside ravine formerly 
mentioned, and deeper into the hill. Pressing on be- 
tween huge fragments, or under grotesque arches ; 
pausing here and there to inspect some alabaster pillar, 
or to lower our lamps into some pit or crevice, we 
make our way to the remoter parts of the cave. After" 
dragging our camera and other apparatus through a 
muddy and tortuous passage, we are rewarded by gain- 
ing access to a small but very ornate chamber, really 
the prettiest room in the whole cavern, which we 
named "Clara's Grotto." Cautiously continuing our 
explorations, we follow a creeping avenue lined with 
botryoidal stalagmites, reminding one of rich clusters 
of ripe grapes. Helen's Grotto comes next, a room 
studded with various forms of dripstone, in the center 
of which stands an alabaster pillar four feet high and 
surrounded by what resembles a mossy carpet. Of 
course some pagan has tried to demolish this marvelous 
creation ; but his effort was happily unsuccessful. At 
a point not far beyond the way is completely blocked 
by an enormous stalagmite named by us Jefferson's 
Monument, in honor of the scientific statesman who 
was the first to call public attention to the wonderful 
series of caverns in the Greenbrier valley. 

The estimated vertical distance from this terminal 
mass down to the lowest point yet explored is about 
150 feet. Doubtless this cave has grand surprises yet 
in store for daring adventurers. The ample dimensions 
of the rooms thus far opened would agree with this 
idea. When, in keeping with our promise, we came to 
illuminate the Jewell Cavern from end to end, which 
we did on the last day of our visit, in the presence 
of a large party of delighted spectators, we ourselves 
were surprised at the revelation. The vastness of some 
of the arches reminded me of similar scenes in the 
great caves of Kentucky and Indiana, which this 
locality resembles more than it does the profusely 
ornamented grottoes in the Silurian limestone along 
the eastern slope of the Alleghanies. 

Temperature observations with a Hicks thermometer 
showed: In the shade outside, 90*; at the mouth of the 
cave, 66°; at a point 100 ft. within, 56°; at all points 
further in, 54°; in the water of Black Rock Lake, 53° — 
a difference perhaps due to evaporation from the sur- 
face of the thermometer. It should be remarked that 
this agrees with the average temperature, as already 
determined by me, for Mammoth, Wyandot, Luray, 
and other American caverns, being doubtless the mean 
temperature of the crust of the earth in this latitude. 
Our thanks are due to Supt. Fuller, Supt. Dill, Mr. 
L. W. Bruce, and Messrs. Jewell and Huddlestun for 
favors granted. 



A Glib-Talking Fakir. 

A contemporary describes the lingo of a fakir the 
writer came across the other day following in the wake 
of Forepaugh's circus. The same fellow will be found 
at our country fairs next fall. His talk was as constant 
as the flow from Niagara ; no period, colon, semicolon, 
or comma : " Yesterday I sold this almost priceless ob- 
ject to-day I am giving them away simply giving them 
away as an advertisement for the ridiculous sum of ten 
cents or a dime to-morrow I may be selling them again 
thank you sir it magnifies as well as any three dollar 
microscope and you are getting it for the paltry sum 
of ten cents it is recommended by all the most cele- 
brated lawyers doctors ministers and scientific men as 
the most wonderful invention of the age and the gen- 
tleman here takes one why it is worth one dollar alone 
to examine a drop of water before yon drink it and 
you will plainly see the seven kinds of insects in eaeh 
drop ants grasshoppers crickets bees flies beetles and 
centipedes look at them and then drink your water 
and the gentleman here takes one thank you and you'll 
thank me before the day is over and the little boy 
takes one ten cents or a dime its worth more than that 
to see the skin on your hand thank you sir, "etc. 
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Tbe Italian Cruiser Piemonte. 

At the recent meeting of the Institution of Naval 
Architects, a paper was read by Mr. P. Watts, on the 
Piemonte, which has recently been built at Elswick 
for the Italian government, a vessel of 2,500 tons dis- 
placement, 300 ft. long, 38 ft. broad, and 15 ft. mean 
draught. She has a protective deck, 1 in. thick in the 
middle, and increasing to 3 in. on the slopes. Her ar- 
mament consists of six of the new Elswick 6 in. quick 
firing guns, four of which are sponsoned out, so that 
two can fire ahead and two astern. There are besides six 
4% in. guns of the same pattern, ten 6-pounder Hotch- 
kiss guns, four of which can fire ahead and four aft ; 
six 1-pounder Hotchkiss guns, of which there are two 
in each of the two lower tops ; two 10 mm. Maxims in 
each of the two upper tops ; and three torpedo tubes, 
two on each broadside and one straight ahead. The 
penetrative power of the guns is considerable. Thus 
the 4% in. guns, weighing only 2 tons 1 cwt., can 
pierce 10}^ in. of wrought iron; and the 6 in. gun, 
weighing 5% tons, can pierce 15 in., both taken at muz- 
zle velocity. The 4% in. gun fired ten rounds in 47J£ 
seconds, as against 5 minutes 7 seconds for an ordinary 
breech-loader of that size. Lord Armstrong has re- 
cently pointed out that the Piemonte can discharge 
against an adversary in a given time twice the weight 
of shot and shell that can be fired by the largest war 
vessel afloat. The engines and boilers are wholly be- 
low the water line, and the armor deck above is supple- 
mented by packing of patent fuel or coal. The ship is 
divided throughout into many watertight compart- 
ments, and has a double bottom. There are coal bunk- 
ers along the side throughout the machinery compart- 
ment, and dwarf bulkheads divide the bunkers into 
spaces of 10 ft. to 12 ft. long. Below the armor deck, 
before and abaft of the machinery, is a flat that could 
be packed with patent fuel or stores, so as to form a 
raft body. Patent fuel is recommended for the lower 
bunkers, as it practically excludes the water, however 
the sides may be riddled, and is less liable to be blown 
out. The thickness of the vertical armor, with its 
backing, that might have been attained instead of the 
sloping deck, is 10J£ in., whereas the sloping deck and 
its fuel covering are equal to 6 in. ; and this, divided by 
the size of the slope, gives 14 in. as the horizontal 
thickness, or 3J£ in. more than a vertical belt would 
have. A sloping armor is also more efficient in resist- 
ing projectiles, and as the shells would burst in the 
fuel, the armor would only have to resist the broken 
pieces. Sloping armor is also cheaper, and enables 100 
tons more coal to be carried though it has the disad- 
vantage that the fuel might be blown out, and the 
ship's structure damaged by shells that would not pene- 
trate the vertical armor. The engines, constructed by 
Messrs. Humphrys, Tennant & Co., are two sets of 
vertical triple expansion engines, giving a speed of 19J£ 
knots without using the fans, 20'168 knots with an 
I. H. P. of 7,760 at J^ in. pressure, and 203 knots with 
8,000 I. H. P. at J^ in. pressure, while with closed stoke 
holds and forced draught, giving 11,600 H. P., the 
speed was over 21 knots. The turning trials have not 
yet been made. The full coal supply is 600 tons, enab- 
ling the ship to cruise at 10 knots for fifty -five days, 
during which she could cover 13,200 knots. The vibra- 
tion at the highest speed was never more than 0'12 in., 
as measured by Mr. A. Mallock's seismometer. 



Water Gas. 

Even at 1,000° the decomposition of watery vapor by 
carbon is incomplete. Before water gas can be com- 
monly used for heating or lighting, like coal gas, a 
method must be found of communicating to this gas, 
which is in itself inodorous, a scent much more pene- 
trating and persistent than that of coal gas, since, by 
reason of the large proportion of carbon monoxide 
which it contains, it is at least_five times more poison- 
ous than coal gas. The deadly character of a gaseous 
mixture seems to increase much more rapidly than the 
proportion of carbon monoxide. According to the 
researches of Dr. Wyss, the dangerous results of the 
inspiration either of coal gas or water gas are due 
solely to carbon monoxide. During the months of 
January and February, 1888, seven cases of poisoning 
from water gas have occurred in New York. It is pro- 
posed that water gas might be rendered odorous, so 
that its escape could be at once detected, by means of 
mercaptan. — J. Lange and J. Lunge, in Zeitschrift fur 
Angewandte Chemie. 



Castor Oil. 

The authors infer from their experiments that the 
liquid acid of castor oil is not a single compound, as it 
has been hitherto supposed, but a mixture of two 
isomeric acids of the composition CuH 3 »Os, one of 
Which, ricinoleic acid, yields on oxidation trioxystearic 
acid, while the other, ricinisoleic acid, yields isotrioxy- 
stearic acid. The proportion of these acids is about 
one of the former to two of the latter. As no dioxy- 
Btearic acid has been obtained from the oxidation of 
the liquid acids of castor oil, it may be concluded that 
of all the fatty oils hitherto examined, castor oil is the 
only one which contains no oleine. — K. Hazura and A. 
Gnissner, in Zeitgehrift fur Angewandte Phemie. 



Tbe monitor Puritan. 

The new double-turreted war vessel Puritan recently 
arrived at the Navy Yard, Brooklyn, N. Y., from Nor- 
folk, Va. The ship is to be completed at Brooklyn. 

The Puritan is a low freeboard, twin screw monitor. 
She is built of iron throughout, and will be armored 
with steel 12 inches thick, extending the entire length 
of the vessel. She will carry four 10-inch breech-load- 
ing rifles in two turrets and an efficient secondary bat- 
tery. The steel armor of the turrets will be 11% inches 
thick. The guns will have a range of over eleven 
miles. 

The principal statistics of the vessel are : Length be- 
tween perpendiculars, 280 feet ; length on load line, 291 
feet ; length over all, 295 feet 8% inches ; extreme 
breadth, 60 feet ljg inches ; draught, 18 feet Z% inches ; 
displacement to load water line, 6,060 tons ; indicated 
horse power, 3,600 ; speed, 13 knots. 

The motive power is furnished by two direct-acting, 
horizontal compound engines placed in watertight com- 
partments. The cylinders are SOand 86inches in diame- 
ter by 42 inches stroke. There are ten return fire-tube 
boilers, with a grate surface of 700 square feet. The 
working pressure is 80 pounds. The two screws are of 
the Hirsch pattern, and are made of cast iron. They 
are four-bladed, 15 feet in diameter, and 23 feet mean 
pitch. 

The Puritan will be a really formidable vessel. Car- 
rying in her turrets four 10-inch breech-loading rifles, 
elevated, trained, and loaded by machinery, protected 
by 1\% inches of steel armor, and firing a projectile 
weighing 500 pounds, capable of piercing 23 inches of 
wrought iron at the muzzle or 17J£ inches at the dis- 
tance of a mile, the Puritan need fear but few vessels 
afloat. In addition to the heavy guns, she will carry a 
secondary battery, consisting of two six-pounder and 
two three-pounder rapid-fire Hotchkiss rifles, two 
thirty-seven millimeter revolving cannon, and two Gat- 
lings. She will have a torpedo net of heavy steel rings, 
which can be rigged out all around the vessel, and so 
protecting her from torpedo attacks. There will be a 
powerful search light for use at night. 

The Puritan compares more than favorably with the 
Conqueror, one of England's modern turret vessels, and 
with the Tonnerre of the French navy. 

♦ < a ■ ♦ : — — 

The measurement of tbe Candle Power of Electric 
Street Lights.* 

In measuring the candle power of electric street 
lights while burning in their position on the street, one 
has certain difficulties to contend with which are ab- 
sent in. ordinary photometric measurements. The 
chief of these difficulties lies in the facts that the lamp 
to be tested is at a considerable height above the hori- 
zontal plane which the photometer can, in most cases, 
conveniently occupy, and that the work must be done 
out of doors. In compliance with the request of the 
editor of the Journal, 1 will briefly describe the way in 
which I have sought to solve the problem which pre- 
sents itself. 

In the first place, the photometer must be modified, 
so that the light coming from a point considerably 
above its plane shall yield a beam parallel to the bar. 
This may be done in two ways : 

First. — By having the photometer bar horizontal, as 
usual, and placing at one end of it a reflector, which 
shall throw the beam from the electric light along the 
bar. This reflector must, of course, be a plane surface, 
and may be an ordinary migror or a totally reflecting 
prism. 

Second. — By inclining the bar in the vertical plane 
so that it shall point directly at the lamp. Of these 
two methods I prefer the latter, because the use of a 
reflector of any sort involves loss of some light, the 
amount of which must be carefully determined and in- 
troduced as a correction in the final calculation, while 
it offers no advantage over the direct method to com- 
pensate for the greater trouble and liability of error in 
the results. 

In the second place, a direct measurement of the dis- 
tance from the arc to the Bunsen screen is, in general, 
not easy, and the modified photometer should provide 
some way for its indirect, and, at the same time, ac- 
curate determination. 

Thirdly, the photometric work must be done in the 
open air, and in a number of more or less widely 
separated places on the same evening. The photome- 
ter must, consequently, be readily portable, and at the 
same time must be provided with a special lantern to 
protect the standard light from draughts, and with 
screens to cut off all extraneous light. 

To meet these points I have constructed my photo- 
meter as follows : The graduated bar is fastened by a 
pin passing through one end to the edge of a thick 
board which serves as the base of the instrument. On 
this pin it moves freely in a vertical plane. At a con- 
venient distance from the pivoted end a graduated 
circular arc, of some 50°, is attached to it in such a 
position that when the bar is raised, the arc plays in a 
slot in the- edge of the base board. By means of a 
thumb-screw the arc can be clamped to the base at any 



point, and thus serve both as a support for the bar at 
any angle above the base and as a means for determin- 
ing this angle by the reading of the graduation. The 
base has fastened to it a carefully adjusted level. The 
lantern containing the standard light is mounted on 
the base just beyond the pivoted end of the bar. 
When a measurement is to be made, the photometer is 
first brought into the same vertical plane with the 
electric lamp, and tbe base accurately leveled. The 
bar is then raised until it points directly at the lamp, 
and clamped in this position. The carrier, with its 
Bunsen screen, is then mounted on the bar together 
with blackened diaphragms, which serve to cut off all 
light except that coming from the standard and the 
lamp to be tested. If the night is a dark one, and 
other lights not too near, no further precautions in 
the way of screens are necessary ; otherwise, the pho- 
tometer is mounted in a covered wagon. 

After the readings have been made [giving the dis- 
tances of the Bunsen screen from the zero mark at the 
pivoted end of the bar], the horizontal distance from 
the zero mark to a point vertically beneath the electric 
light is measured, and the angular elevation of the 
photometer bar is read on the graduated arc. From 
these data the direct distances from the screen to the 
electric light are readily calculated. The -orrespond- 
ing distances from the screen to the standard are ob- 
tained afterward by placing the bar at the angle noted 
and measuring directly from the screen [at its read- 
ing] to the point which the standard occupied in the 
out-door work. 

— : < « » > — . . 

XHe New Trade of Electrical Plumber. 

The extensive adoption of lead-coated cables for sub- 
way electrical lines has given birth to an occupation 
which is in some sense a new trade — the electrical 
plumber. The subway cables have to be joined at 
frequent intervals, at the least at every second man- 
hole. In uniting the ends, the skill of both electric 
lineman and plumber is required. A cable may con- 
tain a hundred or more wires, which may be grouped 
in pairs to add to the complexity. To join such a cable 
the wires have to be properly connected with each 
other, each splice has to be carefully insulated with 
tape or equivalent wrapping, and finally a sleeve is 
slipped over the joint and secured by two wiped joints. 
At this point the lineman has to change his trade and 
become a plumber, when he "wipes" the joints at 
each end of the sleeve, so as to protect the wires per- 
fectly from moisture. Much other work falls within 
his scope. Lateral connections have to be made. One 
or more wires have to be picked out and led to one side 
or the other on new routes. As the system grows in 
extent, so will his work increase in complexity. In 
fact, what is to some extent a new trade has been cre- 
ated. It is said that there are now about one hundred 
skilled electrical plumbers in this country, and that 
the best men are well known and are in constant 
demand. 



* By Prof. J. T. Stoddard, Smith College. Northampton, Mass., in the 
American Oat Light Journal. 



The World Full of Death Traps. 

According to the American Analyst, the worst 
enemies of the human race are the doctors, who try to 
prolong our miserable existence in a world full of death 
traps. One medico tells you not to eat or drink what 
you relish because you will eat or drink too much. 
Another says that you must only eat what you fancy, 
because otherwise you will bolt your food without 
giving to each morsel the thirty-six mastications which 
are necessary for digestion. You must wear a respir- 
ator over your mouth, a pad on your chest, and a 
swarth of flannel round your loins. If you live in 
town, you will die of fog ; if you go to the country, you 
will be poisoned by bad drainage ; if you drink water, 
you are tempting the typhoid fiend; milk spells 
scarlatina, and tea cake is sudden death. Do you shun 
these tempestuous pleasures of the senses and take 
refuge in the recreations of the mind ? Do you borrow 
a novel from the circulating library ? That is to im- 
port the germs of disease into a healthy household. 
The volume in your hands may have been perused by 
a person recovering from an infectious illness ! 

m <*> m 

Dixon's Silica Graphite Roof Paint. 

To give satisfaction, a paint should be a protection 
against the changes of temperature, the wear and tear 
of storms. It should be easily laid on, durable, and 
economical. Graphite and silica stand equally well ex- 
treme cold and changes of temperature ; they are not 
touched by rust, and both resist the influence of a salt 
atmosphere. Graphite is very light. One pound of it 
is three times the bulk of white lead and twice that of 
mineral paints. The natural color is slate, but it can 
be furnished in all shades, from slate to a jet black, 
suitable either for regular surface painting, metal or 
shingle roofs, or any exposed metal or wood surface 
needing a durable paint. All the ingredients are harm- 
less. Painters will not fce affected by its use, and it is 
said cistern water gathered from roofs painted with it 
is not contaminated. This paint. is prepared ready for 
use in several different styles by the Joseph Dixon 
Crucible Co., Jersey City, N. J., who will be glad to 
furnish any additional information desired. 
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ALASKA AND ITS BES0T7BGES. 
(Continued from first page.) 
ing illustration to be an alligator, bat it is a bowl- 
ing wolf singing bis requiem over tbo charred remains 
of some departed cbieftain. - Its companion lying 
on the ground by its side is a wooden whale, whose 
sepulcher has collapsed under it. These figures 
are the totems of the families whose bones repose in 
the houses beneath. Cremation has been generally 
abandoned since the arrival of the missionaries. To- 
tems of a different type are represented in another 
view. These poles are very tall, and are elaborately 
carved with stone hatchets, and are considered great 
works of art by the natives. The carvings are emble- 
matic of important events in the history of the chief 
in whose honor the totem has been raised. Each fam- 
ily or subdivision of a tribe has its own totem, and 
these monuments serve to distinguish between families 
much as armorial bearings did in the middle ages. 
Each child belongs to the tribe and family of its 
mother, as the father is not considered in the light of a 
relation. 

Gold is found in some quantity, and we give an 
interior view of the Tread well stamp mill, which is 
quite extensive. The concentrators and stamps are 
shown in the cut. The free gold is caught in the 
trays with quicksilver. The machinery is run by 
water power. Fishing, however, is a more important 
industry and one which is being very rapidly devel- 
oped. Nineteen salmon canneries are now in opera- 
tion in Alaska, and very few realize how the waters of 
Alaska abound in salmon. They are much more num- 
erous than they are in the prolific waters of California, 
Oregon, and Washington Territory. Thousands have 
been taken, so we are informed in a recent government 
report, by a single haul of the seine. We quote the 
following from this report : 

" On the southeast shores of the Alaskan peninsula, 
in the bays with small streams entering into them, the 
salmon are crowded so thickly that the progress of the 
boat is impeded by them, and should a southeast storm 
suddenly arise at such seasons, the fish are driven on 
the beach in innumerable quantities. One of the Rus- 
sian navigators assured us (1867) that under such cir- 
cumstances he has seen the beach strewn two or three 
feet deep with stranded salmon. Vancouver has re- 
corded that he saw them in Burrough's Inlet cast up 
on the beach in great numbers." This all sounds 
indeed like a fish story, but we must not look upon it 
askance, as it appears in government records, advance 
sheets of which have been received by us . from, the 
San Francisco Bureau of the United States Coast and 
Geodetic Survey: 

The salmon' fisheries have increased very rapidly. ■ In 
1887 eighteen vessels were engaged in the traffic and 
190,000 cases of salmon were exported. In 1888 the 
number of vessels had increased to twenty-eight and 
between 300,000 and 350,000 cases were exported. 

Whaling is also extensively carried on in Alaska, and 
in 1887 forty vessels were engaged in this business, six 
of which were steamers. The total catch yielded 33,268 
barrels of oil and 642,200 pounds of whalebone. As was 
mentioned in a previous article on Alaska,* one of the 
greatest resources of this vast region is its forests, which 
are practically virgin. The value of these is not appre- 
ciated so much now as it will be later, when the wood 
supply of the Pacific States, which is being so wantonly 
wasted now, has begun to 
give out. Then Alaska with 
its great supply of hem- 
lock, spruce, and cedar - 
trees, will be sought to 
supply the devouring hun- 
ger of advancing civiliza- 
tion. Our views were pre- 
pared from photographs 
furnished us by Mr. George 
W. Weister, who has re- 
cently returned from an 
extended tour through 
Alaska. 

m> »««» < 

The Life History of a 
Marine Food Flab. 

A lecture was delivered 
recently at the Royal In- 
stitution, by Professor W. 
C. Mcintosh, on the life 
history of the principal edi- 
ble sea fishes. It is only 
within the last few years 
that the subject has been 
properly understood, very 

erroneous ideas respecting it having prevailed up to 
a recent date. For instance, it was thought that 
sea fishes sought shallow water in the spawning 
season in order to "deposit their eggs on the bottom, 
bat there is no reason whatever to lead to the sup- 
position, the probability being that the eggs are 
ejected wherever' the fish happens to be. The life his- 
tory and development of fresh water fishes, such as the 
salmon, have been pretty accurately known for some 
* See Scientific Aubicah, April 13, 1889. 



time, owing to tbe greater facilities for observing them, 
but the observation of marine fishes has presented 
greater difficulties, necessitating the employment of 
more expensive methods. 

The lecturer explained and illustrated the methods 
employed and apparatus used for capturing the eggs 
and young fish. Nets with very fine mesh are em- 
ployed, and are chiefly of three kinds, one for use near 
the surface, another for sinking to a considerable 
depth, and a third for attaching to tbe beam of a 




RUSSIAN BLOCK HOUSE. 

trawl to catch those at the bottom. Unlike those of 
the fresh water fish, the eggs of the majority of marine 
fishes are not deposited on the bottom, but float freely 
about in the ocean wherever the currents carry them, 
and are therefore called "pelagic." The cat fish forms 
an exception, its eggs being deposited in masses at the 
bottom. The "pelagic" eggs are small, transparent, 
glassy spheres, which can scarcely be seen when float- 
ing in the water ; their specific gravity is almost the 
same as that of sea water, so that they float about at 
various depths beneath the surface and are carried up 
or down by the slightest current. Many of them have 
a globule of oil in them which has been supposed to 
have something to do with their floating, but this is 
probably not the case. The number produced by a 
single fish is enormous, being about nine millions in the 
case of the cod. Their vitality is very great and with- 
stands a considerable amount of heat, eggs which had 
been heated to a considerable temperature in a test 
tube having afterward unexpectedly shown signs of 
life and motion : they are more readily killed by cold. 
The egg gradually develops into the embryo fish, 
which at first has no mouth, but lives on nutriment 
derived from the yolk sac of the egg, which remains as 



ing itself to be carried about like the egg, but it soon 
begins to develop patches of pigment and fins, although 
these are very different from those found in the ma- 
ture fish. i 

The color and form of most sea fishes vary very much 
at different stages of growth, and in many cases they 
could not be recognized as the same fish ; the young 
ling for instance, besides being very different in color 
from the adult, has two very long pectoral fins, which 
caused it at first to be taken for a new kind of fork- 
beard. These differences in the young and adult stages 
are probably to be attributed, as in mammals, to the 
survival in the young of ancestral peculiarities, which 
have become modified in the adult to suit different cir- 
cumstances. These differences are very remarkable in 
the flat fishes, such as turbot, flounder, etc., where the 
young fish is nearly round and has the eyes symmetri- 
cally placed on each side of the head ; at this stage it 
does not lie on the bottom, but swims freely in the upper 
water. As it gets older the fish seeks the bottom and 
exhibits a tendency to lie constantly on one side, and 
one eye works round from the lower side to join the 
other on the upper. The eye may pass round over the 
top of the head, or in some cases it may pass thropgh 
the soft tissues ; in the young stage the body is so 
transparent that the fish can probably look obliquely 
through its own body and see what is passing on the 
other side. At the same time that the eye passes 
round, the under side loses its color and becomes white, 
the upper side remaining pigmented. It sometimes 
happens, however, that from some unknown cause a 
young flat fish does not go to tbe bottom but remains 
swimming in the upper waters, and then both sides re- 
main colored and symmetrical. 

The food of the young post-larval fish consists of 
minute crustaceans, etc., which are present in large 
quantity in the ocean, and nearer land, at the mouths 
of estuaries, etc., the spawn of mussels and similar 
mollusks which feed on microscopic plants affords a 
plentiful supply. At a later stage they are very vora- 
cious, and many specimens were shown of fishes which 
had attempted to swallow others nearly as big as, or 
even bigger than, themselves, with fatal results. The 
general tendency among marine fish is to sink down 
toward the bottom as they get older, the younger ones 
keeping nearer the surface ; near land, the younger 
ones seem to find their way toward the shore, but 
migrate outward again as they get older. 

The lecturer touched on the point of providing a 
close time for sea fishes during the spawning season, 
and thought that although it might easily be done in 
the case of any special fish, it was scarcely feasible to 
make it .general, as the spawning period varied so 
much among different species as to stretch it over a 
great part of the year for the whole. He did not think 
that the ravages of man made a very great impression 
on the numbers of fish, but urged the importance and 
utility of studying their lives and habits. A good deal 
had been done in the last few years, and he hoped that 
the government, which had been so generous in send- 
ing out the Challenger expedition, would also help in 
this direction. 




STAMP MILL-THE GOLD CONCENTRATORS. 

a large lump on the under surface of the anterior part. 
In the embryos of most mammals and fresh water fish 
the nutriment is absorbed from the yolk sac. by blood 
vessels sent down into it ; but in the cod and other 
marine fishes, although tbe heart is present and beat- 
ing in the embryo, no blood vessels are sent down into 
the yolk sac, and the nutriment is probably absorbed 
directly by the tissues. After about ten days the 
mouth opens and the yolk sac gradually disappears. 
At first the embryo is transparent- and passive, allow- 



liOst Arts. 
Wendell Phillips, in his lecture on the " Lost Arts," 
in speaking of malleable glass, tells of a Roman who, 
in the age of Tiberius, had been banished, and returned 

to Rome, bringing a won- 
derful cup. This cup he 
dashed upon the marble 
pavement, and it was 
crushed but not broken by 
the fall. Although some- 
what dented, with a ham- 
mer he easily bent it into 
shape again. It was bril- 
liant, transparent, but not 
brittle. He further states 
that the Romans obtained 
their chemistry from the 
Arabians, and that they 
brought it into Spain eight 
centuries ago. In the.books 
of that age there is a kind 
of glass spoken of that, if 
supported by one end, by 
its own weight in a day's 
time would dwindle down, 
to a fine line, so that it 
could' be curved around 
one's wrist like a bracelet. 
The art of luminous 
painting was known to the 
Japanese nine hundred years ago, and an extract from 
one of their old writers has been translated as follows : 
" One Sn Ngoh, many years ago, had a picture of an 
ox. Every day the ox left the picture frame to grazs 
and returned to sleep within it at night. This pic- 
ture came into the possession Of the Emperor Tai 
Tsnng, of the Sung dynasty (A. D. 976-998), who 
showed it to his courtiers, and asked them for an ex- 
planation, which none of them, however, could give. 
At last a certain Buddhist priest said that the Japanese 
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found some nacreous substance within the flesh of a 
certain kind of oyster they picked up when the rocks 
were bared at low tide, and that they ground this into, 
color material and then painted pictures with it which 
were invisible by day and luminous by night." The 
secret simply was that during the day the figure of the 
ox was not visible, and it was therefore said that it left 
the frame to go grazing. 

Many instances of remarkable mechanical ingenuity 
are related by various ancient authors. In the year 



says an old author, " was very pleasant and divert- 
ing." , 

Proclus, whose fame in mathematics equaled that 
of Archimedes, is said to have made burning glasses in 
the reign of Anastasius Dicorus, of such wonderful effi- 
cacy that at a great distance he burnt and destroyed 
the Mysian and Thracian fleet of ships that had block- 
aded Byzantium. The Damascus blades, as marvels of 
perfect steel, have long been famous, and even those 
used in the crusades are as perfect to-day as they were 




INDIAN TRAINING SCHOOL AT SITKA. 



1578, the twentieth of Queen Elizabeth's reign, one 
Mark Scaliot, a blacksmith, made a lock consisting of 
eleven pieces of iron, steel, and brass, with a hollow 
key to it that altogether weighed but one grain of gold. 
He also made a gold chain, composed of forty-three 
links, which he fastened to the lock and key. In the 
presence of the Queen he put the chain about the 
neck of a flea, which drew it with ease, after which he 
put the lock and key, flea and chain, into a pair of 
scales, and they together weighed but one grain and a 
half. This almost incredible story is vouched for by 
an old writer. 

Myrmecides, an aneient carver, was also so proficient 
in microscopic mechanism that he made an ivory 
chariot with four wheels, and as many harnessed 
horses, in so small a compass that a fly might have 
hidden them all under its wings. The same artisan 
made a ship with all her decks, 'masts, yards, rigging, 
and sails, which took up scarcely more room than the 
chariot. 

The silver sphere, "a most noble and ingenious per- 
formance," which was presented to Sultan Solyman 
the Magnificent by his Imperial Majesty Ferdinand, is 
mentioned by Paulus Jovius as showing and keeping 
time with the motions of the celestial bodies in their 
various configurations. It was carried to Constantino- 
ple by twelve men, and there put together by the 
artist that made it. 

An artificer named Cornelius van Drebble once 
made an instrument like an organ that, being set in 
the open air, under a warm sun, would play airs of 
itself without the keys being touched, but would not 







of by the funny man of the Times, falling from a hoist- 
way. A rickety sign endangers our head or a low wire 
our thought. 

" We stop to chat with a friend, and lean against a 
deadly charged electric pole and it is all over with the 
conversation. A passing plumber burns our coat with 
his unextinguished hand furnace. A passing carpenter 
lacerates our trousers with a saw ; a passing porter im- 
perils our head with a long piece of gas pipe on his 
shoulder. 

" One is annoyed if not endangered by the servant 
washing the sidewalk by a hose, or a fireman carrying 
his wriggling serpent up a ladder. A fresh young 
Italian maid from Cork, with a white muslin nightcap 
on her head, runs us down with a baby carriage, scar- 
ring our shins or necessitating a visit to the chiro- 
podist. 

" Then there is the woman's umbrella that wasteth at 
noonday, scooping us up after the manner of a drag 
net, or impaling us in its blind and headlong charge. 
All these are sidewalk perils. If we undertake to cross 
the street, dangers multiply. The pedestrian has no 
rights which the driver is bound to respect, and the 
footfarer, unless a handsome woman personally con- 
ducted by a big policeman, will be subject to being run 
down by the driver of a beer wagon, or a physician in 
a hurry, or the chief of the fire department on his 
' golomping' way to a conflagration, or a coroner intent 
on beating a rival, or a belated voter standing out till 



FAMILY TOMBS SURMOUNTED BY TOTEMS. 



play in the shade. For this reason it is supposed that 
it was inclosed air, rarefied by the sun, that caused 
the harmony. George Whitehead an Englishman, 
made a ship, with all things pertaining to it, to move 
as if it sailed upon a table. "All hands were aloft, a 
woman made good music on a lnte, and a little .puppy 
cried in the midship, all of which variety," quaintly 



eight centuries ago. One on exhibition in London 
could be put into a scabbard almost as crooked as a 
corkscrew, and bent every way without breaking. The 
point of this sword could be made to touch the hilt. 
The poets have celebrated the perfection of the Ori- 
ental steel, and many famous writers have sung its 
praises. Scott, in his " Talisman," describes a meet- 
ing between Richard Ooeur de Lion and Saladin. Sal- 
adin asks Richard to show him the wonderful strength 
for which he is noted,' and the Norman monarch re- 
sponds by severing a bar of iron which lies on the floor 
of the tent. Saladin says, " I cannot do that," but he 
takes an eider down pillow from a couch, and drawing 
his keen blade across it, it falls in two pieces. At this 
feat Richard says : " This is the black art — it is magic ; 
you cannot cut that which has no resistance." Sala- 
din, to show him that such is not the case, takes his 
scarf from his shoulders, which is so light that it almost 
floats in the air, and, tossing it up, severs it before it 
can descend. That Scott's story is not an exaggera- 
tion is proved by a traveler who once saw a man in 
Calcutta throw a handful of floss silk into the air and 
a Hindoo sever it into pieces with his saber. — Pitts- 
burg Dispatch. 

■»«»■>■» 

Risks Encountered on the Streets In Cities. 
The Albany Law Journal, usually devoted to stern 
legal lore, thus facetiously enumerates some of the 
dangers incident to metropolitan life : 

"Instead of snow balling there is the base ball 
nuisance, maintained by small boys, without pay, 
in imitation of men who play ball for salaries larger 

than those allotted to most 
of the judges. Instead of 
coasting or 'bobbing,' 
there is the swift and 
stealthy bicycle, as deadly 
as the ancient war chariot, 
running people down, or 
at least causing the nerv- 
ous man to jump to one 
side like a tarantula. Then 
a school of sweet little girls 
on roller skates swoops 
down upon us, making it 
dangerous to turn either 
way, and compelling us to 
stand still and see our sal- 
vation. Our neighbor's coal 
hole is open or insecurely 
covered, and one leg slips 
in or both heels fly out, 
with woe to v brittle bones. 
There is the peel of orange 
or banana dropped upon 
the flagging in disregard 
or defiance of our statute 
in that case made and pro- 
vided. 

"There is the danger of 
the whip-lash, flourished 
by the profane driver of an 
over-freighted wagon, or stuck out at conventional 
right angles over the sidewalk by the liveried lackey 
upon the carriage box, threatening loss of eyesight or 
a mark on the cheek like a saber slash in a German 
student's duel. We bruise our legs in climbing over 
skids stretched across the walk, or we barely dodge a 
box or barrel, or one of those pasteboard safes spoken 
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TOTEMS ERECTED IN HONOR OF DEPARTED CHIEFS. 

the last moment for his price, or even a hearse on its 
business way back from the grave. 

" Runaway horses are another source of midway 
perils, and so are wagons turning around corners with 
long irons or beams projecting from behind. This list 
might, perhaps, be increased, but these common in- 
stances show that man walks the city amid perils 
scarcely less than those of the desert, the sea, the 
forest, or even the battlefield ; almost as deadly as 
those encountered and enumerated by St. Paul. : 

" Most of them, indeed, are ' perils by false brethren,' 
against which the injunctions and penalties of the law 
are futile. To avoid misapprehension, we will add that 
these lines are not written in the interest of any par- 
ticular accident insurance company." 



A Remarkable Fistula. 

In the Deutsche Monatschrift fur Zahnheilkunde 
for December, 1888, Dr. Nicolai, of Stuttgart, gives the 
history of a case in which a fistula opening at the nip- 
ple was found to be connected with a diseased molar 
tooth. According to a summary in the Centralblattfur 
Chirurgie, the connection was first inferred from the 
fact that the discharge from the opening just above the 
left nipple ceased at once after proper treatment of the 
diseased left lower first molar, and it was afterward 
proved by an injection of cochineal into the alveolus of 
the tooth, which caused a red coloration of the pus dis' 
charged at the nipple. Further examination showed 
that the pus had made its way through the maxilla, de- 
scended along the border of . the sterno-cleido-mastoid 
muscle, perforated the fascia of the platysma myoides, 
and coursed over the pectoral muscle into the sub- 
stance of the mammary gland. The fistula closed in 
twelve days after the removal of the diseased tooth.— 
N. Y. Medical Journal. 
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Tbe Patent Office tbe Friend of the Inventor. 

In the reeent case of Donovan, on appeal, the Hon. 
Benson J. Hall, Commissioner of Patents, laid down 
the following excellent doctrine, which it is hoped the 
examiners will keep in mind: 

" The rules of the office, particularly rules 68 and 139, 
point out that at all times in the investigation of an 
application, and in the progress of appeals, it is the 
duty of each tribunal having jurisdiction of the case to 
see to it that the inventor shall secure a patent for 
whatever patentable matter may be shown in his ap- 
plication. As has been frequently stated by me in de- 
cisions, the office must put itself in the attitude of a 
friend, and not of a litigant with the applicant, and see 
that he secures every right that belongs to him. Not 
only is this true of the rules cited, but Congress has 
seen proper to take especial pains to provide that when- 
ever an applicant, in consequence of any inadvertence 
or mistake in the framing of his specification or claim, 
has failed to secure that to which he is entitled, or his 
patent is inoperative or invalid either by reason of hav- 
ing claimed too much or too little, he may have the 
proper correction made by a reissue, which will secure 
him the precise invention to which he is entitled. 

" Now, unquestionably, if under rules 68 and 139 it 
is the duty of examiners-in-chief and the Commissioner 
to suggest and recommend, in order that an applicant 
may receive letters patent for subject matter not in- 
volved in the appeal, it must be the duty of the primary 
examiner in the examination of the case made by him 
to point out and recommend the same thing. I do not 
mean by this that it is the duty of the exaiuicer to be- 
come an agent or an attorney for the applicant ; but I 
think in all cases when he is satisfied or believes that 
the application contains patentable matter which is 
not claimed, but which he has reason to believe the ap- 
plicant is seeking to cover, it is his duty to advise the 
applicant briefly and specifically, precisely as the ex- 
aminers-in-chief and the Commissioner are authorized 
to do, as above stated. By acting upon this principle, 
all of the tribunals of the office become friendly to the 
applicant, and enable him to clearly see and under- 
stand the views of the office as to the nature and 
patentability of the invention described. Such prac- 
tice would undoubtedly tend to lessen the correspond- 
ence and conflicts which arise between applicants or 
their counsel and the office." 

<in » 

The Soda Fountain. 

BY JAMES VERNOK. 

The main points upon which the success of a soda 
water business depends are few in number, but al- 
though apparently trifling, they are in reality of the 
most vital importance. 

First, we must be able to offer the public a beverage 
that the great majority will really like. It must not 
only be palatable, but satisf ring,- and the more satisfy- 
ing it is, the better the result will be on the business. 
No matter how pleasant or palatable a beverage may 
be, if the public decide that it is " thin " or that it has 
" nothing to it," its sales will be limited. The day of 
"sweetened wind'' has gone by, and the failure of 
many a fountain to pay may be accounted for by the 
fact that nothing but that article was ever drawn 
from it. There are dozens of good beverages offered 
by manufacturers in the form of " extracts," any one 
of which will yield handsome profits, and the man who 
is unwilling to purchase those extracts because the 
manufacturer makes a profit on them, and because he 
imagines that he can make something similar which 
will do just as well, while costing but a trifle, might in 
ninety-nine cases out of a hundred just as well give up 
the soda water business, for he will rarely make a suc- 
cess of it. I grant that an occasional success may be 
attained, but the risk is a very great one, and at the 
best it will require years to arrive at the point where, 
had the other plan been pursued, a single season would 
have found him. 

No matter how many special drinks are drawn, 
every fountain should, as a basis, draw soda water, 
and it should be something more than *' sweetened 
wind." The water should be perfectly filtered and 
thoroughly charged with carefully washed carbonic 
acid gas, until, after plenty of agitation, the gauge indi- 
cates 100 pounds pressure. The sirup should be heavy 
with pure cane sugar (12 pounds to the gallon of water). 
Fruit sirups should be made from pure fruit juices, 
which, if you are too indolent to make for your own 
use, you can always buy, although not quite as good 
nor quite as economical. The vanilla should not be 
tainted with tonka bean, nor the ginger with capsi- 
cum,, the coffee should be a very strong decoction of the 
most fragrant berry, in each gallon of which should be 
dissolved while still hot 12 pounds of granulated sugar. 
The cliocolate should be made from the very best 
cocoa, and should be free from fat and rich in sugar. 
All sirups should be dispensed in connection with good, 
plain, pure, rich cream, whether called for or not, and 
ice cream should be relegated to the " ice cream par- 
lors," where it more properly belongs, and where it 
will not spoil a good glass of soda nor the genial dis- 
position of tbe gentleman who is endeavoring to place 
before the public something better thao^' slops " and 



" sweetened wind." Cases will occur where customers 
cannot take cream in any form. Experience has shown 
that with such customers a little dash of vanilla sirup, 
added to any order they may give, usually elicits a re- 
mark complimentary to the beverage drawn from that 
fountain, showing the wisdom of the French makers 
of chocolate, who realize the importance of the vanilla 
bean as a valuable adjunct to their products. 

The next point is the temperature at which the drink 
is to be dispensed. Experience has shown that the 
public desire an extremely cold drink, and the dis- 
penser should see to it that they have what they want. 
It is poor economy to save on ice or block tin pipe. 
Buy all required of both to have every glass of the 
beverage that crosses the counter uniformly cold. A 
thermometer plunged into a glass of it during your 
busiest moments, that will not fall to 45", should be ac- 
cepted as evidence that more cooling facilities are ne- 
cessary, and the same should be procured with the 
least possible delay. The necessity for uniformity in 
temperature, as well as taste, of any beverage cannot 
well be overestimated. Attendants should be trained 
to use an exact amount of sirup and cream, coarse 
stream, and fine stream, each and every time that 
they wait upon a customer. A standard should be 
established, and every attendant should be ex- 
pected to live up to it, the object being to thor- 
oughly impress upon the mind of the customers that 
when they come to that fountain they will get just 
what they call for, and can be certain that it will taste 
just as they expect and desire it to. The result will be 
that, other things being equal between two stores, the 
one in which the customer knows such a state of things 
to exist will get the benefit of his patronage every time. 
Next in order is the glasses. They should be just as 
fine in quality as possible, and always scrupulously 
clean. The use of thin glassware necessitates a consid- 
erable expense, not alone in breakage, but also in the 
help necessary to keep them clean, but in my opinion it 
is much more than counterbalanced by the increased 
business induced by their use. It is a popular belief 
that all beverages taste better when drank from thin 
containers. How long would champagne retain its 
popularity if served in thick coffee cups ? or the popu- 
larity of the after-dinner coffee, were it not for the 
dainty china used 1 The wise man takes advantage of 
these little things that have such a hold upon the pub- 
lic and turns them to his own benefit. Another nice 
point is the cleanliness of the glasses. It is not suffi- 
cient that a glass after use be swashed around in a pail 
of water and then turned upside down upon a drainer 
until it is to be used again. The very sight of a dozen 
or two glasses in the various stages of the drying pro- 
cess, from the one dripping with moisture and clouded 
with cream to the one dried till it looks as if it were 
afflicted with leprosy, is enough to turn the stomach 
of a strong man, to say nothing of the ladies. There 
is but one way to wash a glass and have it clean, 
and the sooner that every soda water dealer realizes 
that fact, the better will it be for him and for all con- 
cerned. Take the matter to yourselves and your own 
homes; your wife or child uses a glass and places it 
upon the sideboard, and yet, although you know that 
none but them could have used it, should you desire 
a drink you will take a fresh glass, and notwithstand- 
ing that fact, the public at a soda fountain are expected 
to use a glass after every one, although the last lips that 
pressed its edges may have been smeared with tobacco 
juice or festering with disease, and what excuse have you 
to offer for it? Custom, custom and nothing else,but it 
is a custom that has done more to drive people away 
from a healthful and pleasant beverage than any other 
one thing. Let us have a grand reform in this particu- 
lar, and let us in the future give no one cause that likes 
them to refrain from indulging in harmless drinks. 

What applies to soda water applies with equal 
force to every beverage that is dispensed at the foun- 
tain, and while "soda" is an absolute necessity in 
a successful fountain business, it is frequently an 
item of minor importance as a source of revenue, 
being outsold by a special popular drink like ginger 
ale, mead, celery phosphate, koumiss, etc. Experi- 
ence seems to indicate that each dealer should have 
a specialty, and the phenomenal success of some of the 
above certainly speaks volumes in favor of specialties, 
and that success again emphasizes what the writer has 
already stated, that uniformity in beverages is of the 
utmost importance. Uniformity can only be attained 
approximately where a beverage is drawn with a 
sirup, as the eye is depended upon to measure the 
sirup, and it simply insures less uniformity in pro- 
portion to the increased number of attendants at the 
fountain. On the contrary, a special beverage, like 
•ginger ale, is made by weight and measure, then 
charged in the fountain and drawn complete, and uni- 
formity is of necessity attained. Ginger ale becomes 
more popular each season, while the lives of sirup- 
made drinks like the moxies and the maltos are prin- 
cipally distinguished by their brevity and their lack of 
ability to fill the bill. 

There is another feature of the soda water business 
that unfortunately 'is almost, universally overlooked, 
and that is the metallic contamination liable to occur 



in the carbonated water while standing in the foun- 
tains and coolers. We buy these containers lined with 
tin in some shape, and that tin will not last forever. 
Do not leave the discovery to your customer that it 
has given out. Do not wait until he tells you that 
your soda leaves a queer taste in his mouth. Do not 
wait until he tells you that your soda water made him 
ill. Do not wait until you are sued for damages, but 
rather be ever on the alert, make weekly or monthly 
inspections, drawing a little carbonated water and 
dropping into it a crystal of yellow prussiate of potash. 
A change of color will satisfy you at once that some- 
thing is wrong. Search for it, find it, or stop drawing 
soda water, as you will have otherwise attained the 
highest point you will reach, and your trade, instead 
of increasing, will certainly and rapidly leave you. I 
have known instances of copper contamination in an ap- 
paratus that was supposed to have no brass or copper 
about it. Once it was a copper cooler tinned outside 
and inside, and sold as a solid block tin can cooler, a 
thing that does not exist. Again, the contamination 
was traced to a brass coupling, originally tinned, but 
from which the tinning had been worn off. I have 
known new apparatus to yield contaminated water 
through one of the parts having been put in without 
tinning, undoubtedly unintentionally, but the result 
to the business would have been just as disastrous had 
it not been for proper care and watchfulness. — Pharma- 
ceutical Era. 



« in > 



Is the Earth In Danger from the Drill? 

Prof. Joseph F. Jones answers, in a recent issue of 
the Popular Science Monthly, the question, " Is it safe 
to drill the earth too much ? " The professor assumes 
the earth to be a hollow sphere filled with a gaseous 
substance, called by us natural gas, and he thinks that 
tapping these reservoirs will cause disastrous explo- 
sions, resulting from the lighted gas coming in contact 
with that which is escaping. He compares the earth 
to a balloon floated and kept distended by the gas in 
the interior, which, if exhausted, will cause the crust 
to collapse, affect the motion of the earth in its orbit, 
cause it to lose its place among the heavenly bodies, 
and fall in pieces. 

Another writer thinks that drilling should be pro- 
hibited by stringent laws. He, too, thinks there is a 
possibility of an explosion, though from another cause. 
Should such a disaster occur, " the country along the 
gas belt from Toledo through Ohio, Indiana, and Ken- 
tucky will be ripped up to the depth of 1,200 ft. or 
1,500 ft., and flopped over like a pancake, leaving a 
chasm through which the waters of Lake Erie will 
come down, filling the Ohio and Mississippi valleys, 
and blotting them out forever." 

Still another theorist has investigated the gas wells 
with telephones and delicate thermometers, and he 
announces startling discoveries. He distinguished 
sounds like the boiling of rocks, and estimated that a 
mile and one-half or so beneath the Ohio and Indiana 
gas field the temperature of the earth is 3,500°. 

The scientist says an immense cavity exists, and that 
here the gas is stored, that a mile below the bottom of 
the cavity is a mass of roaring, seething flame, which 
is gradually eating into the rock floor of the cavern 
and thinning it. Eventually the flames will reach the 
gas, and a terrific explosion will ensue. 
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An Evil under the Sun. 

The Southern Lumberman thinks that one of the 
most prolific sources of patent lawsuits is the use of 
mechanical or technical terms and expressions by al- 
leged patent attorneys that may mean nothing or may 
be construed two or more ways. As a general rule, 
mechanics and inventors are not thoroughly versed in 
law English as it is written, and will sign specifications 
containing words and expressions the legal meaning of 
which they do not fully understand. Many of the so- 
called patent attorneys, who write the specifications 
which form a part of every application for letters- 
patent, are not at all familiar with the real meaning of 
the terms they use, and not one in a dozen is a prac- 
tical mechanic. A few years' experience as an " exam- 
iner" in the Patent Office is considered equal to a 
graduating diploma from the greatest technical school 
on earth. A sap-headed son of a politician may get a 
situation as " examiner" and be discharged for incom- 
petency, but, all the same, he will advertise himself as 
a " solicitor," and the most prominent line in his "ad." 
will be : " formerly examiner in the Patent Office." 
This fellow might, perhaps, have presided for a while 
as " examiner " of " hay rakes " in the division of agri- 
cultural implements, and yet he will charge and collect 
a fee from a poor inventor for writing the specifications 
for the most complicated woodworking machine or the 
latest electrical invention with fewer conscientious 
scruples than an army mule would feel in eating a peck 
of stolen oats. Some philanthropist could do the 
mechanical world a favor and win a claim to a starry 
crown in glory land by publishing a dictionary of 
mechanical terms in handy, cheap, pocket style, giving 
brief and accurate definitions of every word and term 
as construed by the courts. 
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A SIMPLE AIB BATH J?OB LABOBATOBY USE. 



T. O'CONOB SLOANS, PH.D. 



The air bath ordinarily used in chemical laboratories 
for drying precipitates, for making determinations of 
water by loss, and for similar purposes, is usually a 
rather expensive piece of apparatus. The iron or cop- 
per closet, with its door, tubulure for thermometer, 
shelves, stand, etc., works no more ^satisfactorily be- 
cause of its somewhat elaborate or difficult construc- 
tion. In the cuts is shown a simple substitute for this 
apparatus, that as regards simplicity cannot well be 
excelled, while its other good features certainly operate 
to commend it. It consists of an inverted flower pot 
sustained upon an ordinary tin pan or sand bath, the 
whole being carried by a tripod or retort stand. The 
aperture at the top serves to receive a perforated cork, 
through which a thermometer is passed. An ordinary 
Bunsen burner is used to heat it. As the sand bath di- 
rectly over the burner becomes very hot, it is advisable 
to invert a second smaller sand bath within the first, 
as shown in Fig. 2. This prevents too direct a radia- 
tion of heat from the hot metal. Upon this the little 
stand or bent triangle supporting the crucible or watch 
glass containing the substance to be heated may be 
placed. The thermometer should be thrust down 
through the cork until its bulb is near the substance 
to be dried, so as to obtain a correct indication of the 
temperature at that point. The entire arrangement is 
shown in external view in Fig. 1. 

To place a vessel in it or to remove one, the flower 
pot is lifted off the sand baths. It will be observed 
that its porous nature provides a species of 
ventilation, while its composition assures it 
against corrosion. It even protects the 
plates below to a considerable extent, as 
drops of water or other fluid cannot run 
down its sides as it cools. 

But convenient as it is in the role of air 
bath for simple drying operations, it will be 
found more so where drying tubes or retorts 
have to be manipulated at constant tem- 
perature. The flower pot can be perforated 
at any place, and holes of any size or shape 
can be drilled and cut through it with an 
old knife, file, or other implement. Thus in 
Fig. 3- it is shown in use for drying a sub- 
stance at constant temperature in a straight 
drying tube. The holes to receive this tube 
can be drilled in a few minutes. . The 
arrangement as shown is of the simplest 
kind, but if the usual bath was used, it 
would require a special tubulation to be in- 
troduced or contrived for the tube to pass 
through. Flower pots cost so little that 
there need be no hesitation in preparing 
them for special uses. 

In Fig. 4 a U tube is shown as being 
heated, while in Fig. 5 a retort occupies the 
bath, and is in use for fractional distillation 
or other operation requiring a constant tem- 
perature. In all cases it is better to use the 
second bath inverted within the chamber. 
It conduces greatly to the maintenance of 
an even temperature throughout the whole 
space. A hint may also be taken from the 
heavy drying plate formerly perhaps more 
used than at present. If for the light metal 
pans a heavy plate one-eighth inch or more 
in thickness is substituted, the temperature A 

will not be subject to as rapid variations, 
and less difficulty will be experienced in keeping a 
constant temperature. The tray furnished with the 
next large size of pot may be used instead of the sand 
bath upon which to rest the inverted flower pot. This 
gives an absolutely non-corrodible construction. 

When the bath is in use for drying substances, its 
top, which is at a rather low heat, affords an excellent 
place for drying precipitates wrapped in their filter pa- 
pers. It acts in two ways. It is generally just hot enough 
to dry them with reasonable quickness without dan- 
ger of spurting, and it also acts by capillarity to ab- 
sorb the water directly. It represents in the last 
respect the porous tile or blotting paper — appliances 
too little appreciated by chemists here. It must be 
remembered that the drying of a precipitate by evapo- 
ration leaves all the impurities of the wash water con- 
centrated therein, while capillary absorption removes 
a great part of both wash water and its impurities, 
thus conducing to the accuracy of the work. 



Cavalry Riding Drill. 

The first riding lesson usually takes place in the 
" riding school," where, as the floor is covered with 
" tan," the recruit who comes off will fall softly. The 
military authorities don't want their recruits laid up 
in hospital. The first lesson consists, of leading the 
horse around the riding school ; so that the axiom of 
learning to creep before walking is slightly modified 
here, for the recruit learns to walk his horse before 
riding him. When he has led his horse around for a 
while, the horse's head is brought in from the boards 
(i. e., the walls of the school), and the recruit is taught 
to " stand at ease " and to step from side to side of his 
horse's fore- feet in measured paces. Then comes the 
" mount ■; " and usually the unfortunate recruit has no 
sooner got up on one side than he rolls over on the 
other, owing to the vagaries of his horse, who knows 
that he has a recruit in hand and takes advantage of 
it. Presently the order is given to " march ; " and 
away file the horses around the school walls, many of 
the recruits thinking that horseflesh is very perverse in 
rubbing its side against the school wall with the 
recruit's leg for a buffer. The day when I got my first 
riding lesson many of us started off bypnlling on our 
horses' mouths, and got (to quote our rough rider) " all 
over the shop like a pack of sheep." After a few turns 
round — during which the " rough " taught us the aids 
to horsemanship in the preliminary stages of the 
"walk" — we learned that we were not to "pull our 
horses' heads off," but to handle the reins gently by 
feeling them with our wrists and not with our whole 



we pulled awry, with the result that our horses were 
''all over the shop." When at last we bad stopped, 
our friend the " rough " again let us know a bit of his 
mind about our first appearance as cavalrymen. He 
" never saw such a bloomin' lot of asses in all his born 
days ; my old mother could ride better than you," etc. 
He had probably told the same yarn to generations of 
recruits ; but really we believed that we were a set of 
out-and-out duffers. 

After a few months' riding drill the cavalryman 
learns to ride his horse at all paces ; and when he can 
take him through the turns, circles, and windings of 
the m&nage drill, and knows how to use his " arms " 
mounted, he is fit to call himself a real cavalryman, 
and is ready to go and fight his country's wars when 
he gets the chance. If the reads- wants to learn more 
of cavalry equitation, he had better join. A few 
months' drill will teach him all that he will care to 
learn. — 8t. James's Gazette. 
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The Medical Record says : The alkaline bichloride 
treatment of yellow fever, as suggested by Dr. Stern- 
berg, was carried out during the epidemic at Jackson- 
ville, and Dr. Sollace Mitchell reports that it was very 
effective. The 'formula finally used was : 

3. Sodii bicarbonat gr. x. —he. 

Hydrarg. bichlorid g r . ^,. 

Aquse parse 3iv. 

M. Sig. — Give ice cold every hour daring the day, and every two hoars 

during the night. 

The bichloride has a powerful diuretic effect on the 
kidneys, lessening the albuminaria. The alkaline cor- 
rected the acidity of the intestinal contents. 



arms. All we had to do (we were told) was to sit there 
and keep our bodies upright with our chests forward, 
by hollowing the back and drawing in our stomachs, 
as well as to keep our " chins off our stocks" and our 
heads up. 

We began to see that learning to ride was no trifling 
job. When it came to fixing our legs, getting them 
well back, raising our toes and sinking our heels, we 
got more to do than we ever bargained for. Tour 
teacher is a hard man to please ; and I'm sure that by 
sheer practice recruits at Canterbury have got all their 
stomachs pressing up against their diaphragms. Other- 
wise how do they m uster such small waists and such 
pigeon-like chests ? The fact is that lungs, heart, 
liver, stomach, and spleen are all packed together 
chestward, like a tin of Australian mutton. Whether 
nature ever intended such cramming is a question that 
the military authorities don't study. Make your men 
as wooden as possible — never mind nature — is their 
dictum ; and certainly they are listened to. After we 
had done a little walking around the riding school, we 
got more confidence ; and thought, no doubt, that we 
should like a bit of a " trot," just to see what that was 
like. When it did come to trotting many of us fell off* 
or nearly fell off, and we went hobbling around the 
school — to quote our rough-rider again — "like a lot of 
stuffed dolls riding yer horses from nose to croup," 
And certainly many of us were more often on our 
horses' withers and haunches than- on the center of 
their backs, and we had our arms more often round 
their necks than holding our reins. The "rough" 
called us to a halt, and even here we were at fault. 
Some of us pulled too much, or we pulled too little, or 



Coloring of the Steam Jet. 

The following notes on the phenomena of the steam 
jet are contributed by Von Helmholtz to Wiedemann's 
Annalen. In the course of his experiments he noted 
that a jet of steam escaping from a hole of one or two 
millimeters diameter, lighted obliquely and observed 
upon a black background, is invisible at the lower ex- 
tremity, and presents toward the top. the well-known 
whitish appearance. This aspect may be modified in 
many ways. If an electrified point is brought near the 
steam, the jet immediately becomes azure blue, or, ac- 
cording to the power of the electrical ma- 
chine, purple, red, yellow, green, etc. These 
tints are intimately connected with the di- 
mensions of the liquid drops, and hence it 
follows that the electrical point has the 
power of provoking condensation of the 
supersaturated vapor which is found at the 
lower part of the jet. The same result is 
obtained by bringing near to the steam jet 
a platinum wire made incandescent by an 
electric current, or silver, iron, copper,- or 
brass wires simply made red hot in a flame, 
or even glass heated below the red, or an 
organic matter, wood, paper, etc., in a state 
of slow combustion. The products of any 
flame whatever, with the exception of the 
flame of pure alcohol, directed upon the jet 
steam by the aid of a chimney or by simply 
blowing, produce a Very energetic effect. 
Finally, traces of certain chemical sub- 
stances introduced into the steam jet cause 
the same modification. Among these are 
hydrochloric and nitric acid ; but concen- 
trated sulphuric acid especially shows the 
phenomenon. It is known that solid dust 
particles provoke the condensation of super- 
saturated vapors, but their presence cannot 
be invoked here to explain the preceding 
facts. 

Helmholtz is' of opinion that they may be 
attributed to a molecular concussion, the 
effect of whichrinay be compared to that of 
mechanical concussion upon superheated or 
supersaturated liquids. A flame, for exam- 
ple, is the scene of closely approximated and 
. extremely varied movements, and the chem- 
ical atoms which are incessantly passing in 
it from one combination to another are 
found in every kind of unstable condition. 
These movements and changeful states of equilibri- 
um leave their traces in the products of combus- 
tion at a certain distance from the flame properly 
so called, and determine the observed phenomena. 
The luminous effect produced as the extremity of an 
electrified point and the presence of ozone in its 
vicinity show that this point is the cause of concussions 
comparable to those provoked by active combustion, 
and the analogy between the two phenomena is found 
again in the fact that they both furnish means for 
making electricity pass through gas. As to solid in- 
candescent bodies, they can act either through the 
emission of solid particles from their surfaces or by the 
chemical concussions which they communicate to the 
surrounding gases. 

■»<>.♦ 

A Far-sight machine. 
Mr. Edison is reported, in a conversation with a re- 
porter who solicited his ideas on the subject of the pro- 
jected world's fair in New York City, as saying that he 
would take an acre of space in such a fair and com- 
pletely cover it with his inventions, of which he has 
no less than 70 now under way. " One of the most pe- 
culiar, and now promising good results," said Mr. Edi- 
son, " is what I may call a far-sight machine.'' By 
means of this extraordinary invention, the Electrical 
Review says, he hopes to be able to increase the range 
of vision by hundreds of miles, so that, for instance, " a 
man in New York could see the features of his friend in 
Boston with as much ease as he could see a perform- 
ance on the stage. That," he added, " Would be an 
invention worthy a prominent place in the world's fair, 
and I hope to have it perfected long before 1893." 
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EECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Coupling. — Abner J. McGrehee, 

Jackson, Tenn. This invention covers a novel con- 
struction and arragement of parts, making a simple and 
effective coupler designed to operate automatically, and 
one which will not be liable to become accidentally un- 
coupled. 

Extensible Car Step.— James F. and 

John F. Wood, Wilmington, Del. This step is mounted 
in ways secured to the under side of the permanent car 
steps, the extensible step being normally held in posi- 
tion just beneath the lower car step, but arranged so 
that the steps may be extended downward to form a 
continuation of the permanent steps. 

Switch.— Greorge L. Worth and John 

B. Wyatt, Wymore, Neb. This is a three-throw open 
split switch, employing only one pair of main or outer 
switch points, the main switch points being normally 
open with the main line clear, and at the same time per- 
mitting trains on the sidings to pass out of either side 
track on to the main line without operating the switch. 

Brake. — James K. Hardwicke, Mar- 
shall, N. C. According to this invention a rotary shaft 
extends from end to end of a train, and is coupled be- 
tween the cars, the brake frames having a screw- 
threaded connection with the rotary shaft, and the 
hand brake mechanism of the several cars being geared 
with the rotary shaft, with other novel features, whereby 
an entire train may be braked from the tender. 

Safety Gates. — William M. Brown, 

Jr., Sacramento, Cal. This invention consists in 
mechanism for operating safety gates inclosing the 
platforms of cars to prevent passengers from falling off, 
and provides an apparatus therefor controlled and op- 
erated from the engine of the train. 



Electrical. 

Incandescent Lamp. — James Stewart, 

New York City. Combined with the carbon filaments 
and wires attached thereto is a clamping device for 
holding the wires in contact with the conductors of the 
lamp socket, with other novel features, the construc- 
tion being such that the carbon filaments may be re- 
moved and replaced without injury to the lamp globe 
or socket, permitting the renewal of worn-out lamps at 
a slight cost. 

Electrically Heated Vacuum Pan. 

—Gail B. and Milbank Johnson, Elgin, 111. This pan is 
more especially designed for use in condensing milk, 
and has a rounding jacketed bottom, an insulating heat- 
conducting material within the jacket, an electric 
resistance wire passing spirally around the jacketed 
space and inelosed in the material, while a horizontal 
coil of pipe within the can contains an electric resist- 
ance coil. 



mechanical. 

Loom Attachment. — t Fred Lacey, 

Adams, Mass. This invention relates to an attachment 
for looms upon " splits " or more than one width of 
cloth are woven at the same time, the object of the in- 
vention being to produce center selvedges, and the in- 
vention covering a novel construction and combination 
of parts. 

Loom. — Joseph Jagger, Grlenham, N. 
Y. This is a lbom for weaving Brussels velours, the 
invention consisting of a section wheel operated and 
locked from the main shaft and connected with cams 
and levers operating the healds, the jacquard, and the 
picking devices, together with a device for insuring 
regular measurement of each^pattern woven. 



Miscellaneous. 

Fence. — John M. Fellows, Burlington, 

Ind. The posts are connected with cross sills having a 
vertical mortise therefor, a brace also connecting the 
post and sill, making a substantial fence which can 
always be kept plumb, irrespective of un evennesses of 
the ground surface, and which may easily be removed 
and set up elsewhere. 

Air Purifier. — Benjamin S. Benson, 

Baltimore, Md. This invention relates especially to 
means for purifying the air of sick rooms or sleeping 
rooms, and consists in extracting the poisonous moist- 
nre and gases by forcing the air in contact with 
antiseptics, the invention covering a filtering case with 
detachable filtering webs, air inlets and outlets, a heat- 
ing case or drum having a hot air chamber, and various 
novel features of construction and combinations of 
parts. 

Scarf Fastener. — Carl Strauss, New 

York City. This device ednsists of a spring clamp with 
pivoted tongue, slotted' spring plate, and a base plate 
having a spread fiat portion provided with stitching 
perforations, the device being designed for use in con- 
nection with scarfs having a portion of the shirt bosom 
exposed by the vest of the wearer, and preventing the 
scarf from riding up or getting out of place. 

Wheel. — George E. Crutchfield, En- 
glish, Ark. This is a wheel of superior (strength, 
wherein the hub extends to within a short distance of 
the felly, and the spokes are short, the invention pro- 
viding a simple and efficient box for the wheel, and the 
tire being so made that it will serve for both tire and 
felly. 

Vehicle Spring.— George E. Bartholo- 
mew, New Haven, Conn. Two pairs of leaf springs 
are connected to the hind axle and to clips secured to 
the under side of the vehicle body, the two springs of 
each pair being held under tension by a central link to 
prevent rattling, and each pair of springs being con- 
nected to a central spring bar, the object being to dis- 
pense with the ordinary forms of platform or elliptic 
springs. 

Vehicle Spring. — Edward fiqtittihi- 

son, New York City. This is a spring efpcially 
adapted for attachment to a head block ,*ad lh» rap; 



port of side bars, the spring being deajgned not to strike 
the head block or be compressed to a disagreeable ex- 
tent when the weight of a person mounting is brought 
to bear upon one side. 

Head Block for Vehicles.— This is 

also another invention of the same inventor, providing 
a combination of head block, fifth wheel, and springs, 
whereby the body of the vehicle is allowed to drop a 
greater distance than usual, the peculiar shape of the 
head block and perch plates allowing the fifth wheel to 
be secured to the under side of the head block. 

Stove Pipe Thimble. — Alexander 

Staub, Fort Wayne, Ind. This thimble is constructed 
with cast iron annular heads, held together with the 
rest of the thimble by wires or thin metallic strips, the 
construction being such that the heads will be held 
firmly in place and not become loose, while the thimble 
may be readily put together and taken apart, and can 
be adjusted in length. 

Photographic Camera. — Erastus B. 

Barker, Newark, N. J. This invention consists in novel 
means for using the sensitive plate of greater length 
than width, as usual, so as to give either a longitudinal 
or transverse exposure, without restriction to the 
angularity of the plane in which the plate holder lies. 

Ground Glass Attachment for 

Cameras.— Max Bauer, Brooklyn, N. Y. A back frame 
is provided with springs secured thereto, a ground 
glass being secured to the ends of the springs, the latter 
supporting the ground glass on the back frame of the 
camera, at the same time holding the plate holder in 
place, the springs being out of sight, and the whole 
presenting a neat appearance. 

Brown Leather.— Edward Frid, New 

Hamburg, N. Y. This invention covers a compound 
for cleaning and restoring to its original color all kinds 
of brown leather, such as russet boots and shoes and 
harness, and has an acid which removes all stains and 
discoloration, mixed with a coloring agent dissolved in 
boiling water. 

Metallic Shingle. — Joshua Mills, 

Ottawa, 111. This shingle has a triangular rib at each 
longitudinal side, the ed"ge of one rib being carried 
horizontally inward and the edge of the other rib hori- 
zontally inward and vertically, the object being to 
check the effects of a driving wind and to secure the 
shingles without perforating or otherwise puncturing 
them, dispensing with the necessity of soldering. 

Preserving Lumber. — Thomas H. 

Sampson, New Orleans, La. This .invention is to 
facilitate the use of woods now useless for furniture 
making, and prevent their warping and twisting, and 
consists in first removing the sap, then dissolving the 
cellular tissue by an alkaline solution and extracting it 
by a vacuum, precipitating the remaining matters in the 
wood in an insoluble state by a basic metallic salt, and 
drying. 

Window Cleaner. — Henry C. Rose, 

Lead ville, Col. This ie a fountain device for cleaning 
windows without removing the curtain or draperies, 
and has a framing with a water receptacle at its upper 
end, a jet tube, and an elastic roller journaled in the 
sides of the frame, arranged to normally close the aper- 
tures in the jet tube, a receiving chamber being ar- 
ranged below the roller. 

Calf Weaner. — Ernest H. Greisler, 

Deshler, Neb., and Moses Simpson, Monden, Ean. 
This weaner consists of a number of wire rods bent to 
form a halter-like frame and united at a point near their 
forward ends, the wires being extended forward beyond 
the point of their connection to form prongs, the 
weaner being readily fastened in place and removed 
when desired. 

Oil Wells. — John P. Firth, Titus- 

ville, Pa. This invention consists of a receptacle 
having openings and held to elide in the rock, being 
connected by a conducting pipe with a steam supply to 
discharge steam on the oil rock, for removing the 
gummy matter and other su bstances, thereby permitting 
a free flow of oil and increasing the production of the 
well. 

Ribbon Holder. — Osborne E. Sully, 

Spencer, Iowa. This holder is formed of a single piece 
of wire comprising a middle part and having longitud- 
inal arms, straight sides, and springs formed on the 
sides, and provided with trnnnions projecting inward 
from the springs, the invention being an improvement 
on a former patented invention of the same inventor. 

Supporter for Belts. — Louis 

Sanders, Brooklyn, N. Y. This is a device capable of ex- 
peditious attachment to or detachment from a pair of 
trousers at the waistband, and passing over a belt, 
when worn with the trousers, to prevent the belt from 
sliding upward above the waistband. 

Box End. — John F. Simpson, Foster 

Park, Fla. This invention particularly relates to the 
end pieces of boxes used for packing and shipping 
oranges, etc., and provides means whereby narrow or 
small timber may be used, and a better hold secured for 
the nails which hold the sides and ends of the box to- 
gether, while splitting is avoided, and a more conven- 
ient means afforded for handling and ventilating the 
box. 

Coal and Wood Cabinet. — Henry 

Brandt, Brooklyn, N. Y. This is designed as a conven- 
ient piece of furniture for the kitchen, store, or else- 
where, and has a coal bin, a communicating coal 
delivery chamber, with a dust outlet and valve, and 
other novel features, to supply fuel for making and re- 
plenishing coal fires, while being a simple, cleanly, and 
serviceable structure. 

Chimney Cowl. — Isaac J. Turner, 

PrinoetWj*, N. J. Combined with a number of out- 
wardly swinging doors located on the cowl for the 
escape of down draughts is a deflector arranged 
within the cowl for directing the down draughts to the 
'doors, the chimney fine having a contracted top, over 
which a cover is placed in close proximity, the outer 
flange or casing extending around the month of the 
flue. 



HEW BOOKS AND PUBLICATIONS. 

Profit Sharing between Employer 
and Employee. By Nicholas Paine 
Oilman. Boston and New York: 
Houghton, Mifflin & Co., The River- 
side Press, Cambridge. 1889. Pp. x, 
460. Price $1.75. 
This work, from its very full treatment of the subject, 
and its length, cannot well be reviewed in these 
columns. A very elaborate treatment of the subject is 
given from product sharing, through the wages system 
and its various forms, to profit sharing, industrial 
partnerships, and arguments in favor of the sharing of 
the results with operators. The experience of different 
houses is given under their names, a peculiarly inter- 
esting chapter being devoted to the Father of Profit 
Sharing, and his house, M. Leclaire, a Parisian house 
painter and decorator. In the present day of labor 
troubles and strikes it is needless to remark on the 
peculiar appositeness of the appearance of this treutise. 
It is well indexed, and the printing, paper, etc., are 
very elegant. ' 

Second Annual Report of the Board 
of Mediation and Arbitration 

of the State of New York. 

Albany: The Troy Press Company, 

Printers. 1889. Pp. 434. 
In the same line with the work just reviewed comes 
this report upon the labor troubles of the State of New 
York. It consists of a transcript of the testimony 
given before the State Board by different experts in in- 
dustrial affairs, and contains a large amount of inter- 
esting matter referring to trade troubles as recited by 
witnesses viewing it from different standpoints fur- 
nished by their personal experiences. 

Annual Report of the Health De- 
partment of the City of Balti- 
more. For the fiscal year ending De- 
cember 31, 1888. Baltimore, 1889. 
Pp. 286. 
This report is made up of tables regarding the death 
rate and diseases of the different classes of the popula- 
tion, forming a valuable contribution to the census of 
health. 

A Theoretical and Practical Trea- 
tise on the Strength of Beams 
and Columns. By Robert H. 
Cousins. E. & F. N. Spon. New 
York, London. Pp. ix, 170. Price $5. 

This book is devoted to formulae for the determina- 
tion of the strains that beams and columns of all classes 
are subjected to in construction. In bringing up to 
date the science of the strength of materials in this di- 
vision, and in discarding much of the old and unprac- 
tical, a good service is done. Calculus is made sparing 
use of, most of the formulae being based on algebra only. 
Diagrams are given when necessary to elucidate the 
text. An index and full table of contents complete the 
work. 

The Nonpareil System of Hand Rail- 
ing. By John V. H. Secor. New 
York : Office Publishing Company. 
1889. Pp. ix, 78. Price $2. 

In this work, Mr. Secor, who is a practical stair 
builder of long experience, has explained the methods 
which he has used for laying out hand railing. The 
method of ascertaining the length of the mould and the 
system of bevels used by the author are presented in 
the shortest possible style, and the work will be a con- 
tribution of value to the library of all progressive 
builders. The work is illustrated by cuts, is preceded 
by a glossary of terms, and an index is given at its end. 

Eleventh Annual Report of the 
State Board of Health of the 
State of Connecticut. For the 
year ending November 30^ 1888. New 
Haven. 1889. Pp. xiv, 860, 200. 
In this work are bound together the general report and 
the report of the Bureau of Vital Statistics. The latter 
is principally tabular, and contains a large amount of 
very valuable and carefully expressed statistics arranged 
in full detail. The State Board report is of value from 
the special reports contained in it by experts upon 
such subjects as the health of towns, pollution of rivers, 
Bridgeport sewer age, public sewers of New London, etc. 
The work comes up to the high standard which the 
health board reports of this State have in the past at- 
tained. 

The Practical Ostrich Feather 
Dyer. By Alexander Paul. Revised 
and corrected by Dr. M. Frank. 
Published by Mrs. Dr. M. Frank. 
Philadelphia. 1888. Pp. ii, 19a Price 
$10. 

The titular subject is very fully treated in this work, 
and it is easy to believe that the desired information for 
any class of coloring can be obtained from it. In addi- 
tion to the text a quantity of dyed ostrich feather fila- 
ments are bound into the work, in order to illustrate 
fully the results obtained by the different formulas. The 
work will be indispensable to the intelligent dyer, and 
its character throughout is eminently practical. 
Several illustrations of apparatus, etc., are given. 

Hog Cholera. Its history, nature, and 
treatment, as determined by the in- 
quiries and investigations of the 
Bureau of Animal Industry. Wash- 
ington : Government Printing Office. 
1889. Pp. 193. 

This is a publication by the Bureau of Animal Indus- 
try, containing the results of experiments conducted by 
the chief of the bureau. Dr. D. E. Salmon. The expert 
ments definitely determine certain facts in regard to 
the coptagiousness of the disease, bacteria, readiness of 
cultivation of the 'germ in various media, modes of 
checking outbreaks, rendering infected premises safe, 
etc. The book is illustrated by 16 colored plates. It is 
a work which should be possessed by every one inter- 
ested in this kind of stock raising. 



Psychology as a Natural Science. 
ByC. Gt. Raue, MD. Philadelphia: 
Porter & Coates. 1889. Pp.541. 

This work is devoted to an exhaustive review of the 
hypnotic state, mesmerism, and all the unexplained 
psychological phenomena now so much discussed. It 
is divided into six sections, each subdivided again. 
Opening with the intellectual sphere of the mind, and 
beginning with the senses, the work goes systematically 
through the entire range embraced by its very suggest- 
ive title. Somnambulism occupies considerable space, 
while occult phenomena, such as clairvoyance or second 
sight, action at a distance, etc., have an entire section 
devoted to them, and toward its end the entire subject 
ot phantasms of the dead and haunted houses is treated. 
While the book lacks an index, a very full table of 
contents in great part supplies that want. 

Hot Water Heating, or Warming 
Buildings by Hot Water. By 
William J. Baldwin, M. Am. Soc. C. 
E. New York : The Engineering and 
Building Record. 1889. Pp. 385. 
Price $4. 
This work treats in very full detail of the different 
methods of heating houses by means of hot water. 
The subjects of the laws of hot water circulation, mo- 
tion in pipes, methods of finding the flow of water in 
the pipes of an apparatus, and special forms of appara- 
tus for manipulation of pipes are all treated. Many 
points in practice, such as the use of long radius special 
elbows for preventing resistance to flow, are given. 
The direct radiating surface for buildings and how to 
find it, with Mr. Hood's and others' experiments, are 
given. The different forms of boiler on the market are 
spoken of, each under its name, with automatic door 
and damper regulators and special fittings. Toward 
the end the method of testing radiators, etc., scientific- 
ally is given. 193 illustrations are contained, and add 
very largely to the attractiveness of the book. An in- 
dex closes the work. 

^P~Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. 

Address Mum* & Co., 361 Broadway, New York. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

MAY NUMBER. -(No. 43.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors, showing elevation in per- 

spective and floor plans for a dwelling costing 
four thousand dollars. Page of details, etc. 

2. Plate in colors of a summer cottage for one thou- 

sand two hundred dollars. Floor plans and page 
of details. ■ ■ * 

3. Design for a bank building, with plan and view of 

interior. 

4. Perspectives and floor plans of an elegant resi- 

dence at Bell Haven Park, in Greenwich, Conn. S. 
Edwin Tobey, Boston, Mass., architect. 

5. A mountain cottage lately erected at St. Cloud, 

Orange, N. J. Elevation and floor plans. Archi- 
tect Mr. Arthur D. Pickering, New York. 

6. A dwelling at Springfield, Mass. Plans and per- 

spective elevation. Cost eight thousand five hun- 
dred dollars. 

7. Engraving showing perspective elevation of a cot- 

tage erected at Koseville, N. J., at a cost of six 
thousand seven hundred and fifty dollars. Floor 
plans. F. W. Ward, architect. New York. 

S. Illustration and floor plans of a combined school 
house and country cottage erected at St. Cloud, 
Orange, N. J. Arthur D. Pickering, New York, 
architect. 

9. A residence at Springfield, Mass. Perspective ele- 
vation and floor plans. Cost three thousand five 
hundred dollars. J. D. & W. H. McKnight, 
architects. 

10. A cottage built at Koseville, N. J., for six thousand 

seven hundred and fifty dollars. Elevation and 
floor plans. 

11. A cottage at Holyoke, Mass., lately erected for 

Howard A. Crafts, at a cost of three thousand one 
hundred dollars. 

12. View of Auburndale Station, Boston and Albany 

Railroad, with plan of station grounds. H. H. 
Richardson, architect. 

13. Miscellaneous Contents : The final payment clause 

in building contracts.— The plan.— Bending wood. 
— The Stanford tomb. — Experiments with 
cement mortar. — The railroad in horticulture.— 
The improved " Economy " furnace, illustrated.— 
The Academy at Mount St. "Vincent on the 
Hudson, N. Y.— Wrought iron and cement lined 
pipes, illustrated.— Sheathing and lath combined, 
illustrated. — Artistic wood mantels. — A new 
ventilating furnace, illustrated. — Creosote wood 
preserving stains.— Large trees.— Rotary cutting 
tools for working wood, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Conve6£#nee 
of this work have won for it the Largest CiRCtmAfJKsic 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MTJNN & CO., Publishers, 

361 Broadway, New York. 
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The charge for Insertion, under this head is One Dollar 
a line for each insertion ; about eight toords to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Special facilities for manufacturing light machinery, 
hardware, and novelties. Stamping, presswork, punches, 
dies, and special tools. Correspondence invited. Rocka- 
way Manuf . Co., 3 E. 11th St., New York. 

Walrus leather, hippopotamus, giraffe, elephant, and 
buffalo for polishing. Greene, Tweed & Co., New York. 

Blake's belt studs. The strongest fastening for leather 
and rubber belts. Greene, Tweed & Co., New York. 

Wrought iron grindstone patent right for sale, or on 
royalty. D. O'Leary, San Bernardino, Cal. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J, 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25 cent book, " Hints and Suggestions for Steam 
Users." Lord & Co., 11 S. 9th St., Philadelphia, Pa. 

Steel name stamps (1-16, 3-32, or % in. letters), 15c. 
per letter. F. A. Sackmann, 16Huron St., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, HI. 

For best casehardening material, address The Rogers 
& Hubbard Co., Middletown, Conn. Send for circular. 

Water purification for cities, manufacturers, and 
private users. The only successful legitimate system. 
Hyatt Pur e Water Co. , 16, 18 & 20 Cortlandt St., New York. 
Ball Engine. 

Automatic cut-off. Ball Engine Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will Bend their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Latent and Canal Streets, New York. 

Needle slot screens and all kinds of mining screens. 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
Investigate Edson's Recording Steam Gauges. Save coal, 
etc. Write for pamphlet. J. B. Edson, 86 Liberty St., N.Y. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co., 112 Liberty St., New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. Sea illua. adv., p. 28. 

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., Lockport, N. Y. 

Hodges 1 universal angle union makes pipe connection 
at any angle. Rollstone Machine Co., Fitchburg, Mass. 

Manufacturers Wanted at Lyons, K. Y. 5 railroads, 
canal ; low taxes, rents, fuel, and labor. Address Secre- 
tary Board of Trade. 

£5F~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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BUNTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Mineral* sent for examination should be distinctly 
marked or labeled. 



(858) S. G.— 1892 and 1896 will be leap 

years; 1900 will not be a leap year. After that the suc- 
cession will be regular for many years. 

(859) G. A. C. asks (1) for a good receipt 

for a blacking for ladies' shoes. A. Mix a filtered solu- 
tion of 80 parts shellac, in sufficient alcohol, with 3 of 
wax, 2 of castor oil, and a sufficient quantity of pigment, 
such as best lamp black or drop black. It must be kept 
corked. 2. A practical receipt for making cake stove 
polish. A. Compress the best graphite or plumbago into 
cakes by hydraulic pressure. 3. A first class receipt for 
a polish for furniture, pianos, etc.? A. Melt two or 
three cubic inches of gum sandarac, add 1 pint of boiled 
oil, and boil together for 1 hour; while cooling add 1 
drachm Venice turpentine and dilute according to judg- 
ment with oil of turpentine. 4. A good receipt for 
liquid glue, that will mend china, wood, metal, etc. A. 
Dissolve best glue in hot acetic acid, or having dissolved 
it in water add nitric acid; for the last use 1 quart of 
water, 2 pounds glue, and 7 ounces acid, adding the 
latter slowly. 5. A first class washing powder that will 
roam and form suds when put into water. A. Dry 
soap, and pulverize it. 6. A good receipt for making a 
shaving soap that will give a good lather. A. Consult 
oar Supplement, Nop. 258, 308, 328, 330, and 360 for ar- 
ticles on soap. 7. A receipt for a good, durable black 
writing ink and a black indelible ink for marking linen, 
etc. A. For inks of all kinds we refer you to our Sup- 
plement, No. 157. 8. Also a receipt for a very, dark 
bluing water for washing clothes. A. Dissolve Prus- 
sian blue in water containing ferrocyanide of potas- 
sium in eolation. 



(860) J. B. W. asks for a receipt for mak- 
ing a black paint or enamel that will stand heat, for en- 
ameling a small engine boiler and fire box. A. Use 
shellac and alcohol mixed with best black. This will 
stand a considerable degree of heat without being de- 
stroyed, and after it has lost its good appearance it is 
easily renewed. Or you could apply a black oil japan 
ground, such as the following: Asphaltum 3 parts,boiled 
oil 128 parts, burnt umber 8 ounces. This will require 
heat from 250° to 300 Q to make it dry. It may be heated 
in an ordinary oven. 

(861) F. P. A. asks (1) which are the 
best batteries to use, and how many do I need for a 
3 candle power incandescent lamp (Edison)? A. Six 
bichromate cells will operate your lamp very well for 
temporary use. 2. I have an electric door bell; had 
it with one Novelty Disque battery; but thinking it 
a little weak, I connected it with another of the same 
kind, and soon after the jar cracked, and rendered it 
useless. Can you explain why it cracked? A. The 
cracking of the jar is only a coincidence. The jar may 
have cracked from one of a dozen reasons. 

(862) F. C. H. writes : 1, Suppose a 

house in Newton Center and a house in Newton Corner 
were supplied with gas and water, could the water pipe 
be used as one telephone line and the gas pipe the other, 
or would they be short-circuited in the earth? A. As 
both of the pipes are thoroughly grounded, we think it 
would be impossible to secure a telephonic circuit by 
the means suggested. 2. Can a magneto be made to 
ring a common electric bell? A. An electric bell of 
high resistance may be operated fairly well by means 
of a magneto. 

(863) F. M. asks what kind of a mixture 

he can use to coat card or tar board with so that he can 
write on it with a slate pencil and rub it out same as on 
the silicate slates. A. Mix I gallon 95 per cent alcohol 
with 1 pound shellac, 8 ounces best ivory black, 5 ounces 
finest flour emery, and 4 ounces nltramarine blue. Dis- 
solve the shellac first, then add the other constituents. 
This is a typical formula, and may be varied considera- 
bly. The general idea is to use emery or ground pumice 
stone as the abrading or roughening mater ial,with black 
coloring matter and alcoholic varnish. 

(864) O. K. asks how he can preserve 

gunpowder in shells from melting into fluid in South 
America, say in Ecuador during the rainy season. A. 
As the melting alluded to is due to moisture, your best 
plan is to use the best quality of powder and coat the 
shells thickly with melted paraffine. Possibly some of 
the wood or brown powders would be guaranteed not 
to melt or deliquesce. 

(865) H. J. writes for a receipt for mak- 
ing a good soap, as simple as possible, one that does 
not injure the skin. I have always plenty of good 
grease at command, and in hot weather it is offensive 
if kept too long, and difficult to get rid of. A. Melt 
down the grease and skim it free from refuse, scrap, 
etc. Dissolve 1 pound caustic soda in water for every 
6 pounds of grease. When the soda solution has cooled 
add it to the grease, stir thoroughly, and pour into a 
pan. This soap is a little too alkaline for toilet pur- 
poses. After it has stood for a few days shave or cut 
it up and place in a dish with about % to % its volume 
of water and heat to boiling. The soap will separate in 
clots. If it does not, add salt until a good separation 
takes place. Chill it by pouring on a little cold water, 
pour off the water, and remove the soap, Remelt with 
a little clear water and cast in moulds, such as tea cups 
or patty pans. Perfume if desirable, though it is bet- 
ter without. 

(866) E. B. S. writes : 1. Can you inform 

me whether there is such a thing manufactured as shot in 
small sizes, such as bird shot, in iron or steel, instead of 
lead? A. Such material is made for and is used by the 
granite polishers. Any of such could give you further 
information. 2. Could they be made by the dropping 
process, the same as shot made from lead ? A. It can be 
so made, but of course would tend to destroy the appa- 
ratus used. It is probably best made by a strong air or 
steam blast which is directed against a stream of molten 
iron so as to drive it into spray. 

(867) W. H. H. asks for a recipe for 

bleaching ivory. I have a sunshade whose handle has 
turned yellow, and would like to know how I can whiten 
it. A. Clean it by rubbing with finely ground pumice 
stone and water, and wash, and while still moist expose 
to the sun in a glass vessel. Use a clean pickle or pre- 
serve jar. Do not expose directly to the sun, or it will 
crack. 

(868) A. G. asks whether aluminum can 
be soldered. If so, how to do it? A. The following 
alloys are given: 

a. Aluminum 8 parts. Zinc 92 parts. 
6. " 12 " " 88 

c. " 15 " "85 

d. " 20 " "80 " 

The aluminum is first melted, the zinc added gradually, 
finally some fat Is added, and the whole is stirred with 
an iron rod and poured into moulds. For flux use 
copaiba balsam 3 parts, Venice turpentine 1 part and a 
few drops of lemon juice. Dip the soldering iron into 
the same flux. 

(869) C. I. F. asks : Would the motor 

illustrated in Scientific American of March 17, 1888, 
be strong enough to run an ordinary size skiff, say 12 
feet long, screw propeller, in a stream with very little 
or no current? A. The motor will run such a boat as 
you describe. 

(870) P. J. W. asks whether or not the 

banana grows upon a tree. A. The banana plant is 
fairly denominated a tree, as it exceeds the limit of 
height generally used to determine shrubs. 

(871) J. H. 8. writes : 1. What is the 
process for liming eggs, and how long will they keep in 
an ordinary, cool cellar? A. To each pail of water add 
2 pints freshly slaked lime and 1 pint of salt and mix 
well. Half fill a barrel with it and place the eggs 
therein. They will keep, it is said, for two years. For 
preservation of eggs see our SpmjBWNT, HafcW, 101, 
817 r ind4o3. 



"TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For which Letter* Patent of the 
United States were Granted 

May 14, 1889, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Aerated water, apparatus for manufacturing, J, 

T.Lelghton 403,117 

Air and gas engine, Schmld & Beckf eld 403,294 

Animals, device for administering medicine to, 

P.Quitman 403,213 

Attrition mill, G. & A. Raymond 403,215 

Auger heads, die for forming, H. L. Shaler 403,296 

Axle boxes for railway carriages, manufacturing, 

J. Donnelly etal 403,422 

Axle boxes, metal packing for car, H. Rogers 403,141 

Axle lubricator, car, T. Saunders 403.448 

Baling press, V. L. Williams 403.498 

Bar. See Boring bar. Draw bar. Grate bar. 
Pinch bar. Railway splice bar. 

Basket cover, fruit, Jr. A. Thomas 403,156 

Batteries, time switch for secondary, C. E. Buell.. 403,177 
Battery. See Electric battery. Galvanic bat- 
tery. 

Bed bottom, woven wire, J. B. Ryan 403,143 

Bed drier and warmer, J. Fossati 403,339 

Bed lounge, C. Newhouse 403.284 

Beer chest or refrigerator, O. Neuman 402,130 

Bell, call, E. H. Peck 403,286 

Bellows fold coupling, H. H. Sessions 403,224 

Belt hole cover, W. E. Sharpies 403,390 

Belt supporter, L. Sapders 403,220 

Belt tightener, E. Benjamin 403,454 

Bicycle, W.E.Smith 403,153 

Block. See Pillow block. 

Board. See Clip board. Key board. 

Boa L . See Collapsible boat. Folding boat. 

Boats, means for the electrical propulsion of, R. 

M. Hunter 403,193 

Boiler. See Egg boiler. 

Boiler, Gamper & Farkacz 403,343 

Bolt locking device, C. I. Penrose 403,131, 403,1 

Bolt ing clot h cleaner, G. S. Burnap 403,088 

Book case, revolving, C. Gbddard 403,099 

Boring and drilling machine, B. B. Barnett 403,240 

Boring bar, adjustable multiple cutter, J. Stone... 403,154 

Bottle stopper, S. Glover. : .. 403,< 

Box. See Collapsible box. 

Box end, J. F. Simpson 403.226 

Box fastener, J.' A. Strong 403, 

Box strap, S. C. Cary .403,178,403.246,403.247 

Box strap, metal, S. C. Cary 403,245 

Boxes, manufacture of wooden. E. Densmore 403,333 

Brake. See Car brake. Elevator safety brake, 
locomotive brake. Railway train brake. 
Truck brake. 

Brewing, apparatus for, C. Clinch 403.252 

Brick machine, W. Weeber 403,235 

Bridge, suspension, H. M. Rosier 403,433 

Broiler, M. C. Armour 403,4OT 

Brush, rotary, T. E.Clark 403,328 

Buckle, L. M. Doddridge 403,254 

Buckle, J. H. Harrell 403.469 

Buckle, belt, A. Goertz 403, 

Burner. See Hydrocarbon burner. Oil and gas 
burner. 

Button, R. H. Lewis 403,477 

Cable grip carrier, J. Stephenson 403,303 

Cable, wire, Batchelor & Latch 403,319 

Cam, adjustable, A. D. Woodmansee 403, 

Can. See Milk can. 

Car brake, G. Collins 403,090 

Car brake, F. D. Paradise 403, 

Car brakes, registering gauge for railway, R. 

Potts. 403,210 

Car, cable grip, J. Stephenson 403.395 

Car coupler, mining, W. Walter 40.1,159 

Car coupling, M. D. Cox 403,461 

Car coupling, A. J. McGehee 403.282 

Car coupling, P. E. Muller 403,205 

Car coupling apparatus, D. H. Freeman 403,341 

Car coupling link, Schinneller & Jones 403,147 

Car door, grain, G. W. Oborn 403, 

Car, railway. I>. J. Harris 403,265 

Car, railway, J. J. Treanor 403, 

Car starter, Wistar & Pettet 403,167 

Car step, extensible, J. F. & J. F. Wood 403.237 

Car, street. A. Rapp 403,214 

Car track brake housing, J. Stephenson 403.300 

Carltrack guard, J. Stephenson 403,302 

Car tracks, brake shoe for, J. Stephenson 403, 

Cars, apparatus for operating safety gates of rail- 
way, W. M. Brown, Jr 403,176 

Cars, draw gear for cable, J. Stephenson 403,301 

Cars, grain door for freight, Patterson & Liaw- 

rencfl 403,208 

Cars, track brake for, J. Stephenson 403,299 

Cars, vestibule connection for railway, G. M. Pull- 
man 403,137 

Carding machines, sliver coiling can for, E. & G. 

B.Sutcliffe 403,304 

Carpet cleaner, W. P. White...; 403,313 

Carpet stretcher, A. W. Muhlhauser 403,126 

Carriage, baby, V. J. D. Chappell..... 403,417 

Carriage bow, J. C. Coss 403,091 

Carriage curtain fastener. S. T. Scott 403.388 

Carrier. See Cable grip carrier. Life-line car- 
rier. 

Cart, road, R. D. Scott 403,148 

Case. See Book case. File case. 

Cask, collapsible shipping, J. H. Mitchell __403,501 

Casks, air ejector for, J. W. Funck 403,261 

Casting sash weights, chill core for, Humphrey & 

Good 40.3.191 

Chain, drive, T. H. McCray 403,127, 403.128 

Chair. . See Reclining chair. 

Chair attachment, rocking, W. I. Bunker 403,826 

Check hook, harness, M. lngetsoll 403,351 

Chest. See Beer chest. 

Chlorine, apparatus for maMiOiA. R. PecUney . . 408,445 



Chopper. See Cotton chopper. 

Chuck, drill, M. L. Andrew 401,083 

Churn, J. W. Ferrenburg.; 403,837 

Churn, Robertson & Gammon 403,140 

Cigar bunching machine, Borgfeldt & I,ewyn 403,410 

Cigarette mouthpieces, machine for making. S. 

Brown 403,824 

Cleaner. See Bolting cloth cleaner. Carpet clean- 
er. Window cleaner. 

Clip board, folding, W. G. Weagly 403.283 

Clock, electric alarm, T. H. Grady..... 401,100 

Clock striking mechanism, A. M. l,ane 403,275 

Clocks, setting mechanism for alarm, A. M. Lane. 401,274 
Closet. See Water closet. 

Clothes line attachment, M. Denise 403,332 

Clutch, friction, G. L. Gerhard 403.098 

Coal and wood cabinet, H. Brandt. 401,466 

Coffee roaster, J. T. Couse 40:1,419 

Coin operated lock, F. M. Leavitt 403,200 

Collapsible boat, C. Henderson 403.470 

Collapsible box, L. Casper 401,089 

Colter band, A. J. Tatum 403,399 

Conduits, coupling for undergrond, W. Lake 401,352 

Conveyer, R. E. Hurley 40:1.269 

Cooking vessel, Dawes & Myler 403,093 

Cooking vessel, H. A. Manning 403,279 

Corset fastening, N. B. Williams 403.166 

Corset stiff ener, I. D. Warner , 40:1.161 

Cotton chopper, A. O. Woodbury 403,403 

Cotton sprinkler, W. Kister 403,475 

Coupling. See Bellows fold coupling. Car 
' coupling. Vehicle coupling. 

Cuff retainer, J. M. March 403.280 

Cultivator, corn, W. J. Gohn 403,426 

Cultivator, hand garden, J. W. Bowman. 403,41:1 

Cultivator, wheel, R. C. Buckley '. 403,414 

Cup. See Grease cup. 

Currency package, E. E. Barrelras 403,065 

Current wheel, J. Straszer 403,493 

Curtain Bxture, A. W. Gayhart 408.844 

Cutter. See Veterinary incisor cutter. 

Damper, W. A. Hance 403,467 

Damper, C. F. Lange 403.353 

Damper, stovepipe, W. A. Hance 403.468 

Damper, stovepipe, S. C. Scbofield 403.489 

Dial, timepiece, A. Fischer 403,818 

Digger. See Potato digger. 

Direct acting engine, double-cylinder, W. D. 

Hooker 403,1C8 

Dish, wooden, W. D. Johnson 403,111 

Door check, H. Stanynought 403.n93 

Door closer, thermostatic, W. R. Patterson.. 403,484 

Door hanger, W. W. Smith 403.228 

Draught equalizer, W. E. Plumer 403,1:15 

Draw bar and hook, B. N. Phelps 403,133 

Dress stlffeners, manufacture of, 1. D. Warner — 403,160 
Drier. See Bed drier. Grain drier. 
Drill. See Rock drill. 

Drum, heating, J. Hodgkinson 403,349 

Dust collector, O. M. Morse 403,362, 403,363 

Egg boiler. R. Rethoffer 403,446 

Electric battery, J. A. Barrett 401.451 

Electric cables, covering for, E. F. Garland 403,262 

Electricenergy, apparatus for registering the con- 
sumption of, L. Brillie 403,244 

Electric machine, dynamo, F. A. Perret 403.487 

Electric machine, dynamo, H. E. Walter ... 403,158 

Electrical distribution, system of, E. P. Thomp- 
son 401.308 

Electroplating lead pipes, L. D. Host ord 403,429 

Electrotype moulds, apparatus for metallizing, S. 

P.Knight. 403.1W 

Elevator. See Hay elevator. 

Elevator carriages, electric controlling device for, 

W.E. Nlckerson.... 403,489 

Elevator, electrically controlled, W. E. Nickerson 403.441 

Elevator, safety brake, W. E. Nickerson..... 403,438 

Elevators, electric controlling device for, W. E. 

Nickerson 403,440 

Elevators, electric controlling mechanism for, 

W.E. Nickerson 403,442 

Elevators, fluid speed elevator for, W. E. Nick- 
erson 403,488 

Elevators., fluid speed regulator for, W. E. Nick- 
erson 403.437 

Embroidering machine, Saurer & Leuthold 403,221 

End gate, wagon, A. E. Beason 401.241 

End gate, wagon, J. A. McClellan 403,489 

Engine. See Air and gas engine. Direct-acting 
engine. Expansion engine. Gas engine. Gas 
or gasoline engine. Rotary steam engine. 

Engine, J. F. Shawhan 403,150 

Expansion engine, quadruple, J. Haug 401,266 

Fence gate, barbed wire, T. M. Sampson 401,219 

File case or cabinet, W. T. Wood 403.168 

Firearm sight, J. S. Blankman 403,242 

Folding boat, Allen & Gamble 403,171 

Frame. See Harvester elevator frame. 

I'rult gatherer. W.J. Wingenroth ... 403,500 

Fruit picker, W. P. Craig 403.331 

Furnace. See Hot air furnace. 

Furnace cover, W. Sleicber. Jr 403.152 

Gafftopsail for vessels, L. W. Falck 403,257 

Galvanic batte'y, C. Colle 403,263 

Galvanometer, portable tangent, E. Weston 403,312 

Gas, apparatus for the manufacture of, J. M. 

Rose .' 403,384 

Gas, apparatus for the production of, R. Nay- 
smith 1 403,283 

Gas engine, Rogers & Wharry 403,379 

Gas engine governor. Rogers & Wharry 403,378 

Gas engines, carburetor, Rogjos & Wharry 403,377 

Gas engines, dynamo spewfer for, Rogers & 

Wharry : 403,376 

Gas engines, Igniter for, Rogers & Wharry 401,360 

Gas, manufacturing, J. M. Rose 403,381 to 403,383 

Gas meter, W. Y. Stansbrough 403.297 

Gas or gasoline engine, L. C. & B. Parker. 403,567 

Gaseous fuel, apparatus for making and burning, 

Locke & Richardson, Jr 403,434 

Gate. . See End gate. Fence gate. 

Gate, C. Tibbs 403,401 

Gear wheel, M. T. Graf 403,101 

Gold and silver from ores, obtaining, J. S. 

MacArthur et at. 7 403.2OJ 

Grain binder, C. H. Salzman 403,385 

Grain drier, L. Borland 403,411, 403,412 

Grain meter, A.Stewart 40-U96 

Grain scourer, H. Seek „.. 403,389 

Grate bar. rocking, or shaking, C. J. Dorrance 403,255 

Grate, inclined, H. H. Campbell 403,416 

Grease cup, J. Massett .40.1,368 

Grinding mill, E. Derbec. 403,421 

Grinding . twist or flat drills, gauge for, A. V. 

Brewer 403,175 

Guard. See Car track guard. 

Gun, spring, J. D. Egler , 401.096 

Gun, spring, E. Y. Knapp. 403,432 

Hammer, power, R. A. Belden 403,453 

Haonnoafc, A. Heals 403,820 

Haii***, H. M. York 403.315 

HanSbnlBi and nippers, combined, ¥7. A. Hicks.,. 403,268 
Hanger. Dee Boor hanger. 
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Harvester elevator frame, J. B. Deerlng 403,094 

Hatchway, J. P. KettertaKham 403.196 

Hay carrier track , Patric & Rodgera 403,443 

Hay elevator, J. L. Harkinson 403,103 

Heater. See Water beater. 

Heating apparatus, J. Johnson 403,474 

Heating apparatus, steam. J. T. Pine 403,287 

Hinge, spring, S. P. Streeter 403.494 

Hoe and scraper, combined, A. F. Copper 403.330 

Hoist, J. Wiest 403,164 

Holder. See Lamp holder. Pen holder. Pillow 
sham holder. Ribbon holder. Ticket holder. 
Veterinary file holder. 
Hook. See Check hook. Wardrobe hook. Whiffle- 
tree hook. 

Horse power, J. C. Pruet 403,371,403,372 

Hot air furnace, J . B. Long 403,278 

Hub band, vehicle, J. Maris 401,357 

Hydrocarbon burner, A. A. Phillips 403.134 

Hydrogen from alkali, apparatus for obtaining 

sulphureted. A.. M. & J. F. Chance 403.248 

Hydrogen sulphide from alkali waste, obtaining, 

A. M. * J. P. Chance 403,249 

Insulated wire, S. Heimann 403,267 

Insulating device for line wires, T. J. Smith 403.491 

Insulating tubular iron posts, W. H. O'Beirne 403,482 

Jack. See Wagon Jack. 

Keyboard, transposing, S. Tanaka 403,306 

Kitchen safe, vertically movable, J. C. Wright. . . . 403,170 

Kitchen table and dresser, C. W. B. Ripley. 403,139 

Knob attachment, S. Schmaus 403,222, 403.223 

Knob, glass, B. A. Foy : 403,340 

Lamp. L. H. Thomas 403,400 

Lampblack machine. Blood & Wenstran 403,174 

Lamp holder or frame, S. Clarke 403,327 

Lamp, hydrocarbon, S. Siemang 403,151 

Lamp, Incandescent, J. Stewart 403,397 

Latch, J. A. Baldwin 403,173 

Lathe for turning non-circular forms, J. W. 

Maloy 403,120 

Leather splitting machine, H. C. Pease 403,486 

Leg, artificial, B. F. Rounds 403,142 

Life-line carrier, floating, A. D. Newell 403.207 

Liniment, M. F. Martin 403,121 

Lock. See Coin-operated lock. Nut lock. Stove- 
pipe lock. 

Locomotive brake. L. P. Lawrence 403,277 

Loom, J. Jagger . 403,194 

Loom attachment for weaving center selvedges, 

F. Lacey 403,198 

Lubricants, feeding, Schmid & Siegfried 403,146 

Lubricator. See Axle lubricator. 

Lumber, preserving, T. H. Sampson 403,144 

Matching machine, B. O. Luther 403,201 

Measuring instrument, electrical, E. Weston 403,311 

Mechanical movement, F. H. Richards, 

403,217, 403,288, 403,289, 403.373 

Medical apparatus, electro, T. J. Smith 403,492 

Medicine, alterative tonic, T. C. Fuller 403,185 

Meter. See Gas meter. Grain meter. 

Milk can, M. Schwarz 403,387 

Mill. See Attrition mill. Grinding mill. Rolling 
mill. 

Miter machine, B.V.Crowe 403.462 

Money order blank, J. J. Williamson 403.499 

Motor. See Steam and water motor. 

Motor, J. H. Arch 403,317 

Multiple switch board testing apparatus, J. J. 

Carty 403,458 

Multiple switch board testing apparatus, J. J. 

O'Connell 403,483 

Musical instrument, B. R. Norcross 403,481 

Necktie fastener, J. C. Dulin, Jr 403,336 

Nut lock. J. Dickson 403,334 

Nut lock, A. T. Sangston: 403.386 

Oil and gas burner, R. H. Sargent 403,447 

Ore washer, W. W. Rosensteel 403,488 

Ores, device for collecting metallic, H. H. Barnes 403,256 
Ores, reducing and separating magnetic, J. D. 

Cheever 403,250 

Overalls, etc., J. H. Brown 403.457 

Paddle wheel, feathering, H. F. W. Sohst 403,392 

Pail, dinner, J. H. Yarnell 403,239 

Pan. See Vacuum pan. 

Pen, fountain, L. A. Shattuck 403,225 

Penholder, A. S. Hubbell 403,190 

Photographic a pparatus, H. Kuhn 403,476 

Piles, teredo proof covering for, G. M. Baronldis.. 403,409 

Pillow block, S. M. Herbor 403,471 

Pillow sham holder, N. C. Moffett 403,360 

Pinch bar, P. C. Forrester 403,184 

Planter attachment, corn, W. Price 403,369 

Planter, corn, A. Lindgren 403,119 

Planter, potato, S. Grenon 403,264 

Plow, J. Clayton 403,329 

Plow, MeeksA Brown , 408,281 

Plow, cultivating. M. Day 403,463 

Plow, cultivator, and seeder, combined, H. M. 

Kingsbury 403,114 

Plume, W. B. Barnes 403,084 

Pole tip, vehicle, G. T. Wilson 403,236 

Potato digger, C. Roberts 403,575 

Power. See Horse power. 

Press. See Baling press. Printing press. 

Printer's quoin, Webb A Swett 403.402 

Printing device, Adams & Leonori 403,032 

Printing machine line, J. McAdams •'. 403.206 

Printing machine, plate, U. & H. E. Eberhardt. . . . 403.181 

Printing press, platen, F. W. Musetter 403,o65 

Printing machines, form cylinder for, J. C. Ford .. 403.423 

Pulley, Lawson A Field..... 403,116 

Pulley, d ive, W. H. Blessley 403,086 

Pulley, drive, G. C. Cowle* 403,460 

Rail braces, forming, J. A. Tranell 403,450 

Railway, K.J. Devens...". 403,464 

Railway, electric, R. M. Hunter , 403.192 

Railway splice bar, J. T. Clark.. .....403,251 

Railway switch and signal operating and inter- 
locking device. H. A C. R. Johnson 403.271 

■ Railway switches, apparatus for operating, A. H. 

Johnson 403,195 

Railway tracks, construction of, T. H. Gibbon.... 403.465 

Railway train brake, J. K. Hardwicke 403,188 

Railways, automatic signal for, G. Provost — .... 403.370 

Railways, connector for electric, L. Daft ._ 403,092 

Railways, sheave or pulley for cable, T. H. Bur- 
ridge 403,826 

Ranges or stoves, hot water reservoir for, A. 

Hursh 40J.270 

Reclining chair, R. H. Arnold 403,318 

Rheostat, .1. L. Gish 403,345 

Ribbon holder, O. E. Sully 403,155 

Ring. See Umbrella tip ring. 

Ring. F. Kaffeman 403,112 

Riveting apparatus, electric, B. B. Rles 403,374 

Riveting machine, hand, F. H. Harris 403,348 

Roaster. See Coffee roaster. 

Rock drill. A. J. Syphor 403,496 

Rolling machine, tire, J. Kennedy 403.431 

Rolling mill, J. Robertson.... 403,290 

Rolling mill feed table, J. Morgan 403,204.- 

Rolling mill, universal, Kennedy A Aiken 403^18 

Roofing plate, mottuijc. G. Patten 



Roofing, sheet metal, F. G. Caldwell 403,416 

Rotary steam engine, J. H. & H.H. Dow 403.335 

Saddletree. A. McKay 403,123 

Sash balance. J. McArthur 403,479 

Sash cord fastener, H. Morgan 403.361 

Sash fasten er, G. M. Griswold 403,102 

Sash fastener, T. S. Smith 403,391 

Saw filing, setting, and straightening machine, C. 

B. Wright 403,314 

Saw guide, band, C. R. Backer 403.172 

Saw setting machine, M. Puschner 403.212 

Scale, hydrostatic weighing, F. Batter 403,452 

Scourer. See Grain scourer. 

Scraper, earth leveling, Denehy A Childs 403,095 

Sewer trap, Cohn A Merrill 403,459 

Sewer trap, D. Higgins 403.106 

Sewing machine, C. W. Weiss 403,163 

Sewing machine, buttonhole, J. S. Freese. .408,342, 403,424 
Sewing machine plaiting attachment, T. L. 

Melone 403.359 

Shingle machine, W. N. Darnell 403.420 

Shingle, metallic, J. Mills.. 403.203 

Shirt and shirt bosom supporter, P. B. Evans 403.182 

Shovels, etc., handle attachment for, R. Tschumy 403,310 

Shutter fastener, M. Fitzpatrick...' 401.269 

Sifter, ash. W. J. Kayser 403,272 

Sifter, household, H. S. B rewington 403,087 

Signaling apparatus, electrical, A. A. Hatch 403,104 

Signaling apparatus, electrical float, J. R. De 

Mier 403,180 

Skylight, J. N. Smith 403,227 

Sole leveling machine, F. S. Strong.... 403,495 

Spring. See Vehicle spring. 
Sprinkler. See Cotton sprinkler. 

Square, tailor's, S. W. Yates 403,404 

Stancheon, A. F. Mears 403,122 

Steam and water motor, C. R. Hunt 403,430 

Steam trap and regulator, A. Weber 403.162 

Stirrer and pulverizer, I. C. IJgett 403,118 

Stopper. See Bottle stopper. 

Stove or furnace, oil burning. Young & Gibbs 403.405 

Stovepipe lock, B. Gash — 403,425 

Strap.' See Box strap. 
Supporter. See Belt supporter. 

Suspenders, B..B. Sttmpson .'.-. 403,230 

Switch. See Railway switch. Three-throw open 

split switch. 
Table. See Kitchen table. Rolling mill feed 

table. 
Tapping elbows and return bends, machine for, 

Lan glands A Moulton 403,199 

Teeth, adjustable pad for cleansing and polish- 
ing, G. F. Horsey 403.350 

Teeth, tool for removing shell crowns from, C. H. 

Rosenthal 403,293 

Telegraph cables from corrosion, protecting the 

lead pipe of , A. V. Colgate 403.418 

Telegraphs, exchange system for, J. H. Robert- 
son 403.291 

Telegraphy, printing, Z. P. Hotchkiss 403,472 

Telegraphy, vibratory, S. D. Field 403,258 

Telephone holding device. S.J. Adams 403,316 

Telephony and telegraphy, combined, J. H. Rob- 
ertson 403.292 

Thill, vehicle, B. Warren 403,497 

Three-throw open split switch. Worth A Wyatt. . . 403.238 

Ticket, J. Keller 403,113 

Ticket holder, J. G. Webb 403,234 

Tiles, device for handling green, J. W. Laughlin.. 403,276 

Tire shrinker, R. B. Langill 403.115 

Tooth plug, artificial, F. E. Hansen 403,428 

Toy, Way A Parker. 403,232 

Toy, mechanical, R. Teicn mann 40.3,307 

Toy railway car, J. S. Wilkins, Jr 403,165 

Traction wheel, B. M. Birdsail , 403,321 

Trap. See Sewer trap. Steam trap. 

Truck brake, car, J. Stephenson 403,298 

Truck, cable car, J. Stephenson 403,394 

Tuyere, forge, WVH. Shank 403,149 

Type writing machine, F. H. Richards 403,216 

Type writing machines, fraction key for, Davis A 

Marriott ....403,179 

Umbrella tip ring, B. J. Lumley 403,355 

Vacuum pan, electrically heated, G. B. A M. 

Johnson 403,110 

Valve gear, B. M. Birdsail.:: 403,455 

Valve, steam-actuated, J. W. Gheen 403.187 

Vehicle coupling, S.H.Haas..... 403,427 

Vehicle spring, C. M. Blydenburgh 403,243. 403,323 

Vehicle, two-wheeled. A. L. Lay 403,354 

Vehicle wheel, F.H. Harris.... 403,346 

Vehicles, drop perch for, H. W. Pell 403,209 

Vehicles, runner for wheeled,- J. Blankart 403,322 

Velocipede, F.M. Abbott.: 403,406 

Ventilator, B. Meriam 403,478 

Veterinary file holder, D. M. Scheffer 403,1.45 

Veterinary incisor cutter, H.^Haussmann 4(3.105 

Vise, B. Holly.. : 403,107 

Wagon Jack, G. W. Patton 403,485 

Wardrobe hook, W. Watson.Jr 403.231 

Washer. See Ore washer. 

Washing, bleaching, and dyeing, apparatus for, B. 

AG.B. Sutcliffe 403,305 

Washing machine, W. C. Huffman.... 403473 

Watches, magnetic shield for, H. H. Pratt. 403,211 

Water closet, siphon, W. Scott 403,490 

Water heater, P. H. Reed 403.1.18 

Water heater, steam, W. Mears 403.123 

Water raising apparatus, A. B. Merrill 403,124 

Water raising apparatus. F.H. Merrill 403,125 

Wax, machine for coating or impregnating bags 

with, A. Segal 403.295 

Weaner, calf, Geisler A Simpson 403,186 

Weigher, automatic grain, J. Henry 403,189 

Weighing machines, steelyard for, H. Pooley 401.136 

Welding and shaping of metals, electric, B. 

Thomson 403,157 

Well boring and drilling, , machine for, C. S. 

Gardiner 408,097 

Wells, apparatus for removing gummy matter 

from oil, J. P. Firth 403,183 

Wheel. See Current wheel. Gearwheel. Paddle 
wheel. Traction wheel. Vehicle wheel. 

Whiffletree hook, W. H. Murphy 403,364 

Whip sockets, attaching device for. D. D. Fraser.. 401,260 

Windlass, steam and capstan, W. Miller . 401,435 

Windlasses, locking gear for ships', F. S. Manton. 401,356 

Window- cleaner, fountain, H. C. Rose 403.218 

Wire spokes, machine for trimming, K H. Harris 403,347 
Wire weaving machines, feed device for, O. R. 

Hunt : .. 403,109 

Wood preserving composition, H. Stokes 401,449 

Woodworker.G. W. Passell 403,368 

Wrench^ind piston lubricator, combined, T. J. A " 
C. Bs Baker 403,408 



Knitted fabric, S. D. Kinsey 19,095 to 18.097 

Knitted fabric P. S. Kinsey., .........1.... 19,098 

Opera glass receptacle, J. B. Neiswanger. ........... 19,100 

Organ case. L. H. Marston — ... 19,099 

Pistol handles, ornamentation of, Harrington A 

Richardson -- 19.090 

Smoker's set, W. S. Whitting 19,103 

Watch charm or pendant, T. B. Stayner 19,102 



TRADE MARKS. 

Alkaloids made from the calabar bean, C. F. 

Boehringer A Soehne 16,578 

Bitters, Hochstadter Company 16,564 

Brandy.B. KaneASon u%583 

Burns and flesh wounds, liquid for healing. H. C. 

Von der Luhe 16.574 

Cachoux, T. Jackson 16,581 

Cards, banners, panels, hangers, fans, calendars, 

and the like, small, Cosack A Co 16,561 

Cigars, cigarettes, and cheroots, L. Kahner A Co.. . 16,582 

Complexion powder, B. L. Binf ord 16,576 

Cough medicine, Piperine Medicine Co 16,587 

Flour, Bourne, Graham A Feli 16,579 

Lozenges, A. Slauson A Co 16,573 

Meats, extracts and essences of, J. L. Johnston... . 16,568 
Medical compound for the cure of snake bites, H. 

M. Strange 16.589 

Medical compound for all nervous and Inflamma- 
tory diseases, J. W. Bird 16,577 

Perfumery, Ladd A Coffin 16,569 

Puddings, condensed, S. B. May 16,585 

Remedies for chicken diseases, W. F. Muchmore.. 16,571 
Remedies for rheumatism, Rumalto Manufactur- 
ing Co 16,588 

Remedies, rheumatic, J. Lloyd 16,584 

Remedies, rheumatic. Dr. J. G. Wannamaker 

Manufacturing Company : 16,590 

Roofing, sheet metal. Caldwell A Peterson Manu- 
facturing Company 16,580 

Sewing machines and their parts and attachments, 
Demorest Fashion and Sewing Machine Com- 
pany 16.662 

Soap powder, Rutherford A Barnes 16,572 

Socks and stockings, A . Kitz 16,565, 16,567 

Socks and stockings, black, A. Kitz 16,566 

Stoneware laundry tubs and sinks, H. McShane A 

Co -. 16,586 

Tobacco of all kinds, including cigarettes, J. 

Meyer 16,570 

Tobacco, smoking, Fishburne Bros 16,563 



SEBASTIAN,MAY&CO'S 

Improve! Screw Catting 

Power Jj 111 liJjW 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 
165 W. 2d St., Cincinnati, O. 




ICE-HOUSE AND COLD ROOM.— BY R 

G. Hatfield. With directions fnr construction. Font 
engra vines. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
find of all newsdealers. 



A Printed copy of tne specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patent* may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



^ft>perft0cmcnifii. 



AIR COMPRESSORS & 

GENERAL MACHINERY ">RgCTT 



RAND DRILL Co 23 Park Place newyor> ;; 



PHOTOGRAPHS. 

The photographing of Machinery, Bridges, Factories, 
and Iron Work of all descript ions. Write__ior samples. 



Geo. P. Haix & Son, 157 Fulton Street, New Yorl 



iple 
•k. 



M( 



5ETS OF CASTINGS OF 

IODEL ENGINES 

\ CATALOGUES 

FREE, 
aALSO TOOLS, 



I 

!a7heels.& parts of models s 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

IIIRDSIIORO, l'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



llwr 

(hammers. 



k DIES MD OTHER TDOIS 



-Stiles & Parlor Presi Cfc, 




Branch Office and Factory, 203 , 205 & '-WI Center St., N. 



FINE TOOL MAKER 



Send to American Watch Tool Co., Wal- 
tham, Mass., for circular of No. 3 Bench Lathe. 
A Screw Cutting Lathe 32 In. toy 7 in. swing. 



$ 



$3 PRINTING PRESS 

For cards, labels, etc. Circular press, $8. 
Size for small newspapers, $44. Rotary 
jobber, 9x13, $100. Do all your own prints 
ing and advertising. Full printed rules 
for type-setting, etc. Send 2 stamps for 
catalogue of presses, type, cards, etc., to 
factory. JLEL.SEY & CO., Meriden, Conn. 




Inside Page, each insertion - - - 75 cents a line* 
Back Page* each Insertion - - - 81. OO a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 




It is Hard. Dense* and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 
germs. It dries in a few 
hours. It can be applied in 
any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MR CO. 

71 E. Genesee Street) 
Syracuse, N. Y. 



ICE-HOUSE- AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news, 
toalers. 



COUNTERSINK and DRILL COMBINED. 




The Countersink following the Drill, the Job is finish- 
ed at one operation, saving the adjusting of tools and 
work twice. Made by 
Wiley <fc Russell Mfsr. Co., Greenfield. Mass. 



DA DDCI MACHINERY. 

K #4 KKPl e. & b. holmes, 

mmw ■■ ■ m ■ » mm mm B upiaix>,n.y. 



Lightning Well-Sinking Machinery. 

Makers of Hydraulic, Jetting, Revolv- 
ing.Artesiaji, Mining, Diamond. Tools, 
v "Wells & Prospecting. Engines. Boilers, 
*, Wind Mills, Pumps, etc.. Sold oh 
. Teial. An EM CYCLOPEDIA of 
\l,OOOEngravings.EarthStratifica- 
"~*l tion, Determination of Miner- 
alsandQualitYOfWater.- 
iGives liight, finds Gold. 
Mailed for 25 cts. 
Gas Book 25 cts. 
The American 
Well Worka, 
AURORA. ILLS 






Seneca Falls Mfg. Co., 695 Water St., Seneca Falls, N. Y. 



ADVICE TO YOUNG MECHANICAL 

Engineers.— Address by Prof, perry, to his students at 
the FinsburyTechnical College. A paper of great value 
and interest to all working engineers. With one en- 
graving. Contained in Scientific American Supple- 
ment, NO. 66 1 . Price 10 cents. To be bad at this office 
and from all newsdealers. 



DESIGNS. 



.Bottle case, W. Bettmann 19JB8 

Reoom holder, J. St. John 19,101 

Cjfirpet, L.Clemencet.... ..„..,. iftflw 

Cloaks, etc, fabric for. F. T. Honae .1SMJB1 to MlDM 




INGEKSOLL-SERGEANT 
ROCK DRILL CO. 

lO Park Place, N. Y. 

Bock Drills. 

A i r Com pressors. 
Stone Channeling Machines 
Coal Cutters, 

Diamond Core Drills, 

Boilers, Hoists, 
., ; Electric Blasting Batteries, 
■*! IT use ^Vire etc 

^i Complete Plants of Mining, Tunnel- 
:■! ing, and Quarrying Machinery. 



ALUMINUM - STEEL HACK SAW. 

Frame and 1 doz. blades, $2 ; Blades per doz.,8-inch, 91, 
by mail upon receipt of price. . Hard but not brittle. 
CRESCENT MFG. CO., CLEVELAND, O. 

New catalogue of Engineers' Specialties. 




HARGKEAVES' THERMO -MOTOR.— 

Full description of this new apparatus and explanation 
of the theory upon which it Is based. Illustrated with 
6flgures. Contained in Scjkktific American Snp- 
pi.eaiknt, No. 633. Price 10 cents. To be had at this 
office and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
ARTESIAN XVUIiIiS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

' on request. 





PNEUMATIC DYNAMITE TORPEDO 

fcMin. — An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and Illustration of a proposed dynamite cruiser. 
with6 figures. Contained in Scientific Amehican S0p- 
PLEMENlyNo. 593- Price 10 cents. To be had at this 
office and from all newsdealers. 




ARTESIAN 

"Wells, Oil and Gas Wells, drilled 
by contract to any depth, fromSO 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling M achines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Artetiiau 
and Oil Well Supply Co„ 
80 Beaver Street, New York. 



Stored Energy 

ACCUMULATORS l?feS e ci r r ic P I iJo K P h u t S^ Bd 

ELECTRICAL ACCUMULATOR COMPANY, 
No. 44 Broadway, New York City. 



Edco System. 

Complete Electric Light and Power Pla ts. Street Oars 

equipped for Klectric Propulsion. The oldest and most 

experienced Electric Motor Co. in the world. 

THE KLBCTRO BITNAMIC COMPANY* 
K*. 22*eaK*r«t^ EkUwMMOa. Pa. ' 
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Founded by Mattmv Carey, 1785. 

HENRY CARETbAIRD A CO. 

Industrial Publishers, Booksellers, and Importers* 

8 IO Walnut St.. Philadelphia, Pa., IT. S. A. 

lyOurnewand Revised Catalogue of Practical and 
Scientific Books, 84 papes, 8vo,and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, Bent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ARCHITECTURAL BOOH 



Useful, Beautiful, and Cheap. 

T o an y person about t o erect a dwelling house o r sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans fora church, school 
house, clubhouse, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects 1 and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aad approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.60. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



The Paris Exposition-Illustrated. 

The Scientific American Supplememt will for 
some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great French Exposition opened at Parisa fewdaysago. 
The illustrations which will embellish the Scientific 
American Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific American, who are 
not patrons of the Scientific American Supplement, 
are advised to have their name enrolled on the Supple- 
ment subscription list at once, so as to secure all the 
illustrated exposition numbers tor preservation. Price, 
$5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

MUNN <fc CO., 361 Bi-oudwtiy, New York. 



^-Complete Steam Rump £ 

t:ONLY SEVEN DOtlARS— = 



5F.MAND THIS PUMP 
OF YOUR ,.-,..--''" 
DEALER. , ,-'"''-' Tn 



r OR PRICES.. 



VanDuzens Patent 

VanDuzen 8c Tift. 



^SOLE MAKERS 
(j_NCINNATi , 



o^ 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the cotmtry. Supplies In 

abundance. Prices the lowest. 

NATIONAL TYPEWRITER EXCHANGE, 

161 l>a Snlle Street, Chicago, 111. 

Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnqp 
Business. A customer says : " Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. I do 'not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 
1999 Rubt St., Kockford. 111. 




RAILWAY AND STEAM TITTERS' SUPPLIES 

Rue's Little Giant injector. 

SCREW JACKS, STUUTBVANT BLOWERS, &c. 
JOHN ». UKQUHART, 46 Cortlandt St., N. Y. 




Van IlnsenV Pat. Loose Pulley Oiler 

TT 4 O Highest Indorsements, 
rl /* IN Enviable Reputation, 
-UL Xl kJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has show n it to be the only per- 
fect Lubricator .tor Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
VAN Dttzkn & Tift, Cincinnati, O. 



fiRP.QTOQ F "' e Felt Coverings, 
t O»tO I W Packings, Sheathinga, %c! 

The CHALMERS-SPENCE CO., Mfrs. 

1 41 9-425 8th Street, East River, N. Y. 




The Dunning Patent Wrought-lron Boiler 33 

With Self -Ceding Coal Magazine, is the best for 

Low Pressure Steam or Hot Water Heating* 

Made in eleven sizes, suitable to heat the smallest cottage or 
the largest building. Insures awarm house night and day. 
Burns Hard or Soft Coal, Wood, Coke, or Gas. Overl4,000 
in use. Keeps steam up constantly. Also Steam En- 
gines and Boilers of all kinds, and Machinery 
generally. Manufactured at the 
New York Central Iron Works, Lock Box 40, 
Geneva, N. Y .. and Waterous Engine Works Co. 
(Limited), ISrantford, Ontario, Canada. 
Send for New Illustrated Catalogue. 




GOODSELL'S 
PACKINGS. 



Msion-rod Packiiie for general work. 

iking for high steam rods. 



RTIBBEK -HACK Fl.AX 

RUBBER- BACK. COTTON Piston-rod PacL. 
"HECJjA" JSIieet Packing for permanent joints. 
KENOTA lll.K GASKKTS lor Boilem-always keeps soft. 

These specialties are the latest improvements in arrangement and materials. 
Light in weight, no grease, no fluted rods, no leaky joints. Results guaran- 

137 Lake Street, Chicago, III. 



teed. Samples free. 

B. W. ttOODSKM., Sole Maker, 



2 to 40 H. P. 




THE MOTOR of 19th Century 

Economy, Reliability, 

Simplicity, Safety. 
The Best on manufactured gas 
and the only one that makes its 
Own Qas. Can be used Any Place, 
to do Any Work, and by Any One. 
For circulars, etc., address 

Charter Gas Engine Co. 

P. O. Box 148, Sterling, 111. 

Branch House, 152 Lake Street, 
Chicago. New York Agency, W. 
J. Dougherty, 4T0 Canal Street. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mail* 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN «fc CO., 361 Broadway, New York. 
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Address: The American Writing 

Machine Co., Hartford, Conn,; 

New York Office, 237 Broadway. 



STEAM R EGULATING SPECIALTIES 



Made by us are guaranteed aud used by ail the car heat- 
inn companies, railroads, etc. 
MASON REGULATOR CO., Boston, Mass* 

DIIIICVO Cheapest, Lightest, and Best, Made by 
r U LLC I O ■ Hardwood Split P. Co., Menasha, Wis. 



^STATEI* . MOTORS. 

~1 The most efficient and economi- 
I cal means of obtaining from one- 
I eighth to fifteen horse power and 
I upward. \ motor which does 
I the greatest amount of work with 
I the use of the smallest stream 
1 of water, specially adapted for 
running cheaply and efficiently, 
I Printing Presses, Elevators, 
I Church Organs, Coffee Mills., 
I Sewing Machines, Lathes, Den- 
I tal Contrivances, and in fact, 
any piece of Mechanism. 

_— _ Bingliainton Hydraulic 

Power Co., 1&2 State Street, Binghumtoii, N. Y. 




tiff A II TCII —Machinery to build. Specialties in 
VTHH I CUi CAST IRON to manufacture, b^ine 
solid CASTINGS for Dies, Moulds, Dynamos, Motors.etc. 
MANUFACTURER, P. O. Box 886, New Haven, Conn. 




TO CAPITALISTS I &£Vf&'Tgtf% 

crossings. Works entirely by trains. Perfectly auto- 
matic. The invention worth investigating. Working 
models must be seen to be appreciated. The inventor, 
Mr. J. T. Carter, would like to sell one-third interest. 
Call ©J address Room 83, No. 135 Broadway, New York. 



Affice of the Washington 'Aqueduct, WASHTNG- 
** ton, D. C, May 20, 1889.— Sealed proposals, in dupli- 
cate, will be received at this office until 12 M„ Thursday, 
June 20, 1889, for opening trenches and for furnishing 
lead and jute packing, and patent jointers, for water sup- 
ply District of Columbia. Forms and specifications can 
be obtained at this office. The right is reserved to re- 
ject any and all proposals. The attention of bidders is 
invited to the Acts of Congress approved February 26, 
1885, and February 23, 1887, Vol. 23, page 332, and Vol. 24, 
page 414, Statutes at Large. 

JOHN M. WILSON, Colonel- U. 8. Army. 



FOREIGN PATENTS 

THEIR COST REDUCED. 



aMsm UNIVERSITY «8W 



WfiOto «1SOO 



PR1CX 



f Guaranteed 6 years. 



■We "sell direct to, 

J familics^nd sendfor 1 

_ trial in your own I 

f home before you buy. 

■ Catalogue Free., 

■listob. 185ft Inoor.1877. ' 

'MARCHAL & SMITH PIANO CO., 

235 East 81st Street, N. V. 



SlSP- 




/\r\ri Q Experimental Work 
UuCLOi Light Machinery 

N. ERLANDSBN, 107 Rivington Street, W. Y. 




HARRISON CONVEYOR! 

* afiS£B£SBt hJ^W Grain, Goal, Sand, Clayjau Bark, Cinders, Ores, Seeds,&c. 
SSSS.I BORDEN, SELLECK & CO., {»£3fc«*} Chicago, IIL 




The expenses attending the procuring of patents In 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arjje proportion of our inventors patenting their inven- 
tions abroad. 

VA N A DA.— The cost ot a patent iu Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas- 
ing. 

KNWIjAND.— Thenew English law, which went into 
force on Jan. 1st. 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. ."Great Britain is the acknowledged 
financial aud commercial center of the wftrld, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
lit Kntfiana as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where bis rights are as well pro- 
jected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia, Italy, Spuin (the latter includes Cuba 
ano all the other Spanish Colonies), Brazil, British ludia 
Australia, and the other British Colonies. 
An experience of forty years has enabled the 
publishers of The Scientific American* to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of Thic Sci- 
entific American, cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO.. 

Publishers and Patent Solicitors, 

361 Broadway, New York, 
Branch Offices: No. 623 and 624 F Street, Paciflo 
Building, near 7th Street, Washington, D. C. 



PULLEYS, HANGERS, ^"^j^ B:IowiT RliB ' 
FRICTION CLUTCHES. 4.4. f^Hl piaoe, axr'. sr. 
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The Koch Patent File, forpreservlngnewsnapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American SuppLEMKNTcan be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board fides: inscription 
"SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers scientific American. 

" ~~ ~~ NESS "^Noises p-J2£** 

Entirely Cared by 

_ Peck's Pat. Improved 

Tubular Ear Cushions. Whispers heard din- 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmca you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

MUNN <fc CO., Publishers, 

361 Broadway, New York. 



DEAF 



tmotlv. Uraeen, comfortable, aelfadjui 

8uece8*f*il'when all remedies fail. Sold only , 

to F. HISCOX, 833 Broadway, cor .14th I 

St., N.Y. Writoor call for illustrated book of proofs WE. 




PENftlANft $S0,O0O,00» for Sol- 
EllOIUIlO dlere, Sailors, their widows 
or parents. PENSIONS increased. Discharges pro- 
cured. lyNopension, NO FEE. Latest law, pamph- 
let Fm. I 1'atbick OTabbell, Atfy,Washlngton,D.C 



TOOL AGENTS WANTED. 

i n i-VPi-y SHOP '■''' I .ire.' 1 . St; ■ ■■ 
i< .n It-- ."■ (., ■• -■ ■ >■■ ■■- ■."■■ 

THE FINEST OF MECHA:\ fCAL TOOLS A SPECIAL! 
CBJAVifS T-. I ShE ST CHICAGO 111 



1*\ OO in 0^(\ °" A MONTH can be made 

J w.^" IU 4dUi* working for us. Agents pre- 
ferred who can furnish a horse and give their whole 
time to the business. Spare moments may be profitably 
employed also. A few vacancies in towns and cities 
B. b\ JOHNSON & CO., 1009 Main St., Richmond. Va, 
NM.— Please state CLQe and business experience. Jfever 
mmd about sendvng stamp for reply. B.F.J.&CO. 




Brt]vi^MterXot£;y» 



2nd fe^* MACHINERY IS 

N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 



WESTERN MINERAL WOOLffi 




oAMAGK LANTEP 

— w iTh Oil lamps have no equal 



RN PRICES Gua.f\fcNTErg 



/mOd L. MANASSE 

- '■■88 MADISON '.^CHICAGO 



TIMBEK AND SOME OF ITS DISEASES 
—An elaborate and a very valuable series of papers 
showing the various causes of the decay of timber and 
how in many cases it can be prevented. Illustrated with 
39 engravings. Contained in Scientific American 
Supplement, Nos. 637, 638, 640, 64.'*. 644, 
64S, 656, 661, 664, 66$. Price 10 cents each, 
or fl for the entire series. To be had at this office and 
from all newsdealers. 




Eight Light Dynamo 

As illustrated in Sci. Am. Supp. 
July 3. 1887. Complete ilia- 
chines or Castings and 
Magnet: Wire. 

All the castings in rough, $10. 
Magnet wire at low rates. 
Commutator complete of Drawn 
Copper, $7.50. 
Send stamp for circular. 
W. S. BISHOP, M.mui'r. 
958 Grand Ave., New Haven, Ct. 



PETROLEUM FUEL— AN ACCOUNT 

of the Pennsylvania Railroad-'s experiments with the 
Drquhart system of burning petroleum on locomotives, 
and also of the experience of the Grazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 615. Price ten cents. 
To be bad at this office and from all newsdealers. 



HI M UFA Dialogues, Tableaux, Speakers, foi* 
■PI M W V School.Club&Farlor.Bestout.Cat* 
M EEW.M I 19 lojme free. T. S. DENisoN.Chicasro J1L 




BATE MOM IS V* Before yoa liny ft | EMM 

BICYCLE orGUN 

Send to A. W. GUMP & CO., Dayton, Ohio, 
forprices. Over400shop-wornand2d-hana 
Cycles. Rep*iringa.nd Nickeling. Bicycles, 
Guns and Type-Writers taken in erode. 



AGENTS* 75 P er month and expenses 

H"j „llw n P»ld «y actiro man or woman to Bell our goods 
WANTlU or B*mple and live *t home. Salary paid 
All promptly and ezpenaea In advance. Full par- 
UR ticnlan and sample cue FREE. Wemeanjant 
All ADV what we say. AddresaStandard Sllver- 
OftLHnl. ware CJo.i Boaton^Maaa. 



IMPROVEMENT OF THE 

A sensible and _practical system. 

Endorsed by Leading Authorities. 
Shedd's Natural Memory Method. 



iTfoemor£ 



BY A SCIENTIFIC METHOD 

Correspondence classes. e 

Descriptive Pamphlet Free. 
The Memory School, 6 W. 14th M*? N. T. 



IGE and BEFEIGEBATING MACHINES _ 

The Hotel Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York,k r^,i 



, Clari's Noiseless Rubber Trurfc Wheels 

Save floors. Anti-Friction Casters. 
I Rubber Furniture Casters, etc. 
f Catalogue free. 

Geo. P. Clark, box l, Windsor Locks, Ct. 



ANTED.— Manufactured on royalty, Patent388,- 
728, Washing Machine, U. S., Canada, and England, 
or will sell. J. SHEPHERD, No. Lewisburg. Ohio. 



HM 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1889. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year. . . . . . 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 

(Edition (monthly), one year: 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, 9.00 

Proportionate Rates for Six Months. 
This includes postage, whicb we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



JOHN MILLARD writ- from 
Odtnborf, lad.. Nor. 20.— Dyke'. 
Burd Elixir hai produced » heary 



DYKE'S Beard Elixir ft-rowe the lusrfeet 
been) and hur in 4 week*. OnePkf.dotbe 



work of 3. Guanfttaad » 



WORKING MODELS &. LIGHT MACHINERY, INVENTIONS DEVELOPED. S^nd for Model Cin ■ iv. . Jones Bros. E Co. 
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©1889 SCIENTIFIC AMERICAN, INC. 



35<* 



Sftitntifit ^mmtm, 



[June i, 1889. 



1i}lbverii&emeni&. 



Inside Page, each insertion «. - - "5 cents aline. 
Back Pave, each insertion . • - $1.(10 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




Ride cycles; 

VICTORS ABE BEST ! 

Bicycles, Tricycles, ana Safeties. 

Send for free illustrated 
Catalogue. 

Overman Wheel Co., Makers, 

BOSTON, MASS. 



THE COPYING PAU.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43H. Price; 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

Til KODAK CAMERA 

Makes 10O Instantaneous 

Pictures by simply pressing a 

button. Anybody can use it who 

can wind a watch. No focusing. 

No tripod. Rapid Rectilinear 

Lens. Photographs 

moving objects. Can 

be used indoors. 



THE BRIDGEPORT WOOD FINISHING CO" 



M.BREINIG. 



NEW fyilLFORD, Conn 



^Wheelers^atentTVood Filler, 

IBreinigs -Lithogen Silicate Paint 

LITHOGEN PRIMER. WOOD STAINS 
SILEX FLU^Tand FELDSPAR. 



PAMPHLET GIVING DIRECTIONS F0r\FINISHNG HARD WOOD FREE TO MY ADDRESS. 




THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Bdlson. With 8 engrav- 
ings. Contained In Scikntific American Supple- 
ment, Mo. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 



JAMES B. EADS.— AN ACCOUNT OP 
the life and labors o f this eminent engineer. With a 
portrait. Contained 1 nSciBNTiFic American Supple- 
ment, No. 5»!4. Price 10 cents. To be had at this 
office and from all newsdealers. 




Division of Labor 

I — Operator can finish 
I his own pictures, or 
.send them to the fac- 
tory to be finished. 

Morocco Coveted Ca- 
mera, in handsome 
sole-leather case. 
_ loaded for 100 pictures, 

For full description of "Kodak" see Sci. Am., Sept. 15, "88. 
Price, 825.00. Reloading, S2.00. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak Photograph. 



GRAPH OPHONE AND PHONOGRAPH. 

—An Interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of Bpeech, 
with -detailed description of the same. With 11 figures, 
contained in Scientific American Supplement, No. 
069. Price 10 cents. To be had at this office and from 
all newsdealers. 




The ECLIPSE 
HYDRAULIC 
ELEVATOR 

Simple, Durable, Economical, 

and Absolutely Safe. 
Cannot fall or freeze. 

Tuerk Hydraulic Power Co. 

New York. Chicago. 



HOME-MADE INC DBATOR.— PRACTI- 

eal directions for the manufacture of an effective ineu. 
bator that has bee» carefully tested auk! found -to -per- 
ioral all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific American SupplemkNt. No. U30. Price 10 
cents. To be had at this office and from all newsdealers, 



i Contractors, cr,^ 



NEW ERA 

Railroad Builder, 

Wagon Road Grader, , 

Wagon Loader, and 

Ditching Machine. 
It will place in an em- 
bankment 1000 cubic 
yards of earth in 10 

hours at a cost of 

,l>ito2)ic.peryd. 



CARPENTER syCftRROLLAVE- CHICaGO|lL 



lARGE'ST IN 
■ LIME OF \\m 



ELECTRO MOTOR, SIMPLE, HOW TO 

make. By G}. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scientific American 
SUPFLEMrnt, No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 



PEDESTAL TENONER. 

Special Machinery for 
Car Work and the latest 
improved Woodworking 
Machinery of all kinds. 

C. 8. BOW & CO, 

Norwich, Coin. 

100 Liberty Street, 

Sew York. 





INVENTORS and others desirinarnew articles manufac. 
tured and introduced, address P. O. Box 86, Cleveland, O. 




S cientific [Jook C atalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, Includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

01UNN & CO., Publishers Scientific American, 

301 Broadway, Mew York. 



JENKINS' AUTOMATIC AIR VALVE 




We do away with the expan- 
sion of metal, and depend on 
an expansible elastic plug of 
Jenkins Packing, made special- 
ly for the purpose, thus Insur- 
ing a perfect seat. 

Prices, Per Dozen. 
Finished & Nickel Plated, $7.50 
Drip Cups for same, - - 2.00 



JENKINS BROS., 71 John St., N. Y.; 105 Milk St., 

Boston; 21North5thSt.,Pbila.; 54 Dearborn St.,Chteago. 



M Jfc Uf A Wanted 50.000 Sawyers Q A U# O 
J» 0% ff Oand Lumbermen toOM ff J3 

A send us the ir full address for a copy of Em- _ 
erson's tW Book of >A WS, We are first A 
to introduce Natural Gas for heating and r% 
W tempering Saws with wonderful effect up-» mm 
on improving their quality and toughness, Mf 
enabling us to reduce prices. A ddress w w 

S EMERSON, SMITH & CO. (Ltd.), O 
Beaver Falls, Pa. O 



lAfORKING MODELS afachine^V^etal 
or woodjinade to order by Mason & Ratjch, successors 
to J. IT. Werner, 62 Centre Street, New York. 




STEAM ENGINES 

Upright and Horizontal, 

Stationary, 

Portable and Semi-Portable. 

8 to 16 Horse Power. 

Illustrated Pamphlet Free. Address 

AMES LEFFEL &, CO. 
SPRINGFIELD, OHIO, 
or 1 10 Liberty St., New York 



THE EIFFEL TOWER. -AN EXCEL- 

lent engraving of the Eiffel one thousand-feet-high 
tower, which was opened to the public a few days ago, 
and which is to form a part of the French Exposition 
attractions, may be found, with description, in the Sci- 
entific American Supplement, No. 554. To be 
had from newsdealers or at this office. Price 10 cents. 





COMPTOMETER 



ALL 



ARITMETHICAL 
PROBLEMS 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, ol time. 
Entire relief from mental strain- 
Adapted toa II commercial and 
scientific computations. Send 
for circular. 
FELT & TARRANT MFG. CO., 52-56 Illinois St. Chicago 



WAR SHIPS OF THE FTJTTJRE.-AN 

elaborate discussion of the features that are possibly to 
characterize the war ship of the future. With 8 figures. 
Contained in Scientific Amkrican Supplement, No. 
670. Price 10 cents. To be had at this office and from 
all newsdealers. 




NICKEL 

ELECTRO-PLATING' 

APPARATUS 

MATERIAL 

HANS0N.VAN WINKLE S.C0 

NEWARK. N .j. 
9? LIBfRTy j;l N y i 



KEY SEATING 



Machines mid 20" Drills. 

W. P. Dafis, Rochester, N. Y. 



THE 



PETROLEUM BOAT. DESCRIPTION 

of a petroleum motor devised by Mr. Lenoir for the 
propulsion of small boats, with 3 figures. Contained 
in Scientific American Supit.emknt, No. 637. 
^^ " To be had at this office and from all 



fell? 1 



__ 10 cents. 
newsdealers. 



CUTLER DESK. 1 



BEST IN THE WORLD 

A.CLTLER & S C N . 



mMElIB.Lll.MlI. CO. 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 




Address JOHN A. HOBBLING *S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



MOULDERS' TOOLS.— A DESCRIP- 

tlon of the tools used by foundry moulders and their 
uses. With illustrations of the different implements. 
Contained in Scientific American Supplement, No. 
«36. Price 10 cents. To be had at this office and 
from all newsdealers. 




ESTABLISHED 1S46. 

The Most Popular Scientific Paper in the World. 



Only 93.00 a Year, including I'ostasre. Weekly. 
52 Numbers a Year. 



Steam! Steam! 



Quality Higher,; Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $135 
4. " " " " " - ■ 210 

Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SOUS, 



Drawer 5ti. 



KMH1RA, N. Y, 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scikntific American Supplement, sent 
free of charge to any address. 

MUNN «fc CO., 301 Broadway, New York. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine. improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one ye&n r 
ftrpm*nce. and now have unequaled facU&ties for^the 
preparation of Patont Dt»winR8,*ttpeciflcations, and the 
prosecution, of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, I«abels,'Reissnes, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
care them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tests, 'etc. 

We also send, free of cTmrge, a Synopsis of Foreign Pa- 
tent Laws, showing the Cost and method of securing 
pa tent Bin all the principal countries of the world. 
MTTNN & CO., Solicitor* of Patents, 
361 Broadway, New York. 

BRANCH OFFTCm-No. 623 and CM F Street, Pa- 
tifto BofldiOg, near Ttb Street, Washington, *>■ 0, 




OIL ENGINES. 

For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpen- 
ters, Mechanics. 1 to S H. P. 
Fuel, Kerosene. No ilnat. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. See illustrated 
notice in Sci. Am. Aug. 4,1888. 

BHiPKAjr EKonra co. 

! Pearl St., Boston, Mass. 



ERIE ENGINE WORKS. \'^ 



This widely circnlnied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of ■ the Scien- 
tific Amebic an will be sent for one wear— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three doll him by the pub- 
lishers; six months, $1.60; three months, $1.0). 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. w 

^Sb*«B%e«fr«aTto remit is by Postal Order, Draft, of 
Express Money Order. Money carefully plticed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

D-vE"CJ3ST3^T <Sc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scikntific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
UsefulArts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchseology . Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15. UO a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN <fc Co., 301 Broadway, N. V., 
Publishers Scientific American. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minut e, an d ca pable of reducing the tempera' 
ture of 90° above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. 288. Price 
10 cents. To be had a> this office and from all news- 
dealers. 




G 



ID ENCYCLOPEDIA if ARCHITECTURE. 

HISTORICAL, THEORETICAL, and PRACTICAL. 

Illustrated with about 1700 engravings oh wood. New edition (the ninth), revised. 

ra^Sfiffi WiK- LONGMANS, GREEN & CO, 15 E. 16th St., New York. 




WHTMrER PATENT FURNACE. BOILERS OP EVERY DESCRIPTION 

IDE AUTOMATIC ENGINES. Tnttio* ud Portable Engine* 



Mairafatured by FOUNDRY & MACHINE DEFT., Harrisburg, Pa., U. S. A. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copies, 26 cents. Forty large quarto pages, equal 
to about two h nndred ordinary book pages ; forming a 
large and splendid Magazine of A rchitecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; Illustrating the most interesting ex- 
amples of modern Architectural Construction- and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of Yery mod- 
erate cost as well as the more expensive. Drawings tu 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lnricest Circulation of any 
Architectural publication In the world. Sold by all 
newsdealers. 12.50 a year. Remit to 

MUNN A CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

THE "Sc ientific American" is printed with CHAR. 
ENEU JOHNSON A CO.'S INK. Tenth and Lom- 
bard Sts., Phila., and ff Rose St., opp. Dn.no St., N. T. 
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